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Appendix A
Civil Engineering Design Criteria

1.0 INTRODUCTION

This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of civil engineering systems for the IEEC. More specific
project information will be developed during execution of the IEEC to support detailed
design, engineering, material procurement specification and construction specifications as
required by the California Energy Commission (CEC).

2.0 CODES AND STANDARDS

The design of civil engineering systems for the IEEC will be in accordance with the laws and
regulations of the federal government, the State of California, the county, the city and industry
standards. The current issue or edition of the documents at the time of filing of this
Application for Certification (AFC) will apply, unless otherwise noted. In cases where
conflicts between the cited documents exist, requirements of the more conservative document
will be used.

2.1 Civil Engineering Codes and Standards

The following codes and standards have been identified as applicable, in whole or in part, to
civil engineering design and construction of power plants.

o American Association of State Highway and Transportation Officials (AASHTO)
Standards and Specifications

¢ American Concrete Institute (ACI) - Standards and Recommended Practices

e American Institute of Steel Construction (AISC) - Standards and Specifications

e American National Standards Institute (ANSI) - Standards

s American Society of Testing and Materials (ASTM) - Standards, Specifications and
Recommended Practices

e American Water Works association (AWWA)) - Standards and Specifications
e American Welding Society (AWS) - Codes and Standards

e Asphalt Institute (AI) - Asphalt Handbook

e (California Building Code (CBC), 1998

e (California Department of Transportation, Standards and Specifications

e (California Energy Commission - Recommended Seismic Design Criteria for Non-
Nuclear Generating Facilittes in Califormia, 1989

e (Concrete Reinforcing Steel Institute (CRSI) - Standards

e Factory Mutual (FM) - Standards

s National Fire Protection Association (NFPA) - Standards

e Steel Structures Painting Council (SSPC) - Standards and Specifications
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2.2 Engineering Geology Codes, Standards and Certifications

Engineering geology activities will conform to the applicable federal, state and local laws,
regulations, ordinances and industry codes and standards.

221 TFederal

None are applicable.

2.2.2 State

The Warren-Alquist Act, PRC, Section 25000 et seq. and the CEC Code of Regulations
(CCR), Siting Regulations, Title 20 CCR, Chapter 2, require that AFC address the geologic
and seismic aspects of the project.

The California Environmental Quality Act (CEQA), PRC 21000 et seq. and the CEQA
Guidelines require that potentially significant effects, including geologic hazards, be identified
and a determination made as to whether they can be substantially reduced.

2.2.3 County

California State Planning Law, Government Code Section 65302, requires each county to
adopt a general plan, consisting of nine mandatory elements, to guide its physical
development. Section 65302(f) requires that a seismic safety element be included in the
general plan.

The TEEC development activities will require certification by a Professional Geotechnical
Engineer and a Professional Engineering Geologist during and following construction, in
accordance with the 1998 California Building Code (CBC), Appendix 33. The Professional
Geotechnical Engineer and the Professional Engineering Geologist will certify the placement
of earthen fills and the adequacy of the site for structural improvements, as follows:

e Both the Professional Geotechnical Engineer and the Professional Engineer will
address CBC Appendix 33, Sections 3309 (Grading Permit Requirements), 3312
(Cuts), 3315 (Drainage and Terracing, 3316 (Erosion Control), and 3318 (Completion
of Work).

e The Professional Geotechnical Engineer will also address CBC Appendix 33,
Sections 3314 (Setbacks).

Additionally, the Professional Engineering Geologist will present findings and conclusions
pursuant to PRC, Section 25523 (a) and (c); and 20 CCR, Section 1752 (b) and (c).
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Appendix B
Structural Engineering Design Criteria

1.0 INTRODUCTION

This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of structural engineering systems for the IEEC. More
specific project information will be developed during execution of the IEEC to support
detailed design, engineering, material procurement specification and construction
specifications.

2.0 CODES AND STANDARDS

The design of structural engineering systems for the IEEC will be in accordance with the laws
and regulations of the federal government, the State of California, Riverside County
ordinances, and the industry standards. The current issue or edition of the documents at the
time of filing of this Application for Certification (AFC) will apply, unless otherwise noted. In
cases where conflicts between the cited documents exist, requirements of the more
conservative document will be used.

The following codes and standards have been identified as applicable, in whole or in part, to
structural engineering design and construction of power plants:
e (California Building Code {(CBC), 1998 Edition.
o American Institute of Steel Construction (AISC):
Marual of Steel Construction - 9™ Edition

b. Specification for the Design, Fabrication and Erection of Structural Steel for
Buildings - ASD

c. Specification for Structural Joints Using ASTM A325 or A490 Bolts

d. Code of Standard Practice for Steel Buildings and Bridges
e American Concrete Institute {(ACI):

a. ACI318 - 99, Building Code Requirements for Structural Concerete

b. ACI 301 - 99, Specifications for Structural Concrete for Buildings

c. ACI350R — 89, Environmental Engineering Concrete Structures

c. ACI 543R - 00, Design, Manufacture, and Installation of Concrete Piles
e American Society of Civil Engineers (ASCE):

a. ASCE 7-98 - Mimimum Design Loads for Buildings and Other Structures
e American Welding Society (AWS):

a. D1.1 - Structural Welding Code - Steel

b. D1.3 - Structural Welding Code - Sheet Steel
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e Code of Federal Regulations, Title 29 - Labor, Chapter XVII, Occupational Safety
and Health Administration (OSHA).

a. Part 1910 - Occupational Safety and Health Standards
b. Part 1926 - Construction Safety and Health Regulations

e National Association of Architectural Metal Manufacturer (NAAMM) - Metal Bar
Grating Manual.

¢ Hoist Manufacturers Institute (HMI), Standard Specifications for Electric Wire Rope
Hoists (HMI 100).

e National Electric Safety Code (NESC), C2-1993.
o National Fire Protection Association (NFPA Standards).
a. NFPA 850 Fire Protection for Electric Generating Plants.
e OSHA Williams-Steiger Occupational Safety and Health Act of 1970.
o Steel Deck Institute (SDI) - Design Manual for Floor Decks and Roof Decks.

Design of Large Steam Turbine-Generator Foundations, ASCE 1987,

2.1 CEC Special Requirements

Prior to the start of any increment of construction, the proposed lateral force procedures for
IEEC structures and the applicable designs, plans and drawings for IEEC structures will be
submitted for approval.

Proposed lateral-force procedures, designs, plans, and drawings shall be those for:

e Major IEEC structures

s Major foundations, equipment supports, and anchorage
o Large, field-fabricated tanks

s Turbine/generator pedestal; and

¢ Switchyard structures

3.0 STRUCTURAL DESIGN CRITERIA

3.1 Datum

Site topographic elevations will be based on an elevation survey conducted using known
clevation benchmarks.
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3.2 Frost Penetration

The site is located in an area free of frost penetration. Bottom elevation of all foundations for
structures and equipment, however, will be maintained at a minimum of [2 inches below the
finished grade.

3.3 Temperatures

The design basis temperatures for Civil and structural engineering systems will be as follows:

e Maximum 110°F

e  Minimum 20°F

3.4 Design Loads
3.4.1 General

Design loads for structures and foundations will comply with all applicable building code
requirements.

342 Dead Loads

Dead loads will consist of the weights of the structure and all equipment of a permanent or
semi-permanent nature including tanks, bins, wall panels, partitions, roofing, drains, piping,
cable trays, bus ducts, and the contents of tanks and bins measured at full operating capacity.
The contents of the tanks and bins, however, will not be considered as effective in resisting
structure uplift due to wind forces; but will be considered as effective for seismic forces.

3.4.3 Live Loads

Live loads will consist of uniform floor live loads and equipment live loads. Uniform live
loads are assumed equivalent unit loads that are considered sufficient to provide for movable
and transitory loads, such as the weights of people, portable equipment and tools, smatll
equipment or parts, which may be moved over or placed on the floors during maintenance
operations, and planking. The uniform live loads will not be applied to floor areas that will be
permanently occupied by equipment.

Lateral earth pressures, hydrostatic pressures, and wheel loads from trucks will be considered
as live loads.

Uniform live loads will be in accordance with ASCE Standard 7, but will not be less than the
following:

a. Roofs 20 psf
b. Floors and Platforms (Steel grating and checkered plates) 100 psf

In addition, a uniform load of 50 psf will be used to account for piping and cable trays, except
that where the piping and cable loads exceed 50 psf, the actual loads will be used.
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Furthermore, a concentrated load of 5 kips will be applied concurrently to the supporting
beams of the floors to maximize stresses in the members, but the reactions from the
concentrated loads will not be carried to the columns.

¢. Floors (Elevated Concrete floors) 100 psf

In addition, elevated concrete slabs will be designed to support an altemate concentrated load
of 2 kips in lieu of the uniform loads, whichever governs. The concentrated load will be
treated as uniformly distributed load acting over an area of 2.5 square feet, and will be located
in a manner to produce the maximum stress conditions in the slabs.

d. Control Room Floor 150 psf
e. Stairs, Landings and, Walkways 100 psf
In addition, a concentrated load of 2 kips will be applied concurrently to the supporting beams

for the walkways to maximize the stresses in the members, but the reactions from the
concentrated loads will not be carried to the columns.

f.  Pipe Racks 100 psf

Where the piping and cable tray loads exceed the design uniform load, the actual loads will be
used. In addition, a concentrated load of 15 kips will be applied concurrently to the supporting
beams for the walkways to maximize the stresses in the members, but the reactions from the
concentrated loads will not be carried to the columns.

g, Hand Railings

Hand railings will be designed for either an uniform horizontal force of 50 plf applied
simultaneously with a 100 plf uniform vertical live load, or a 200-pound concentrated load
applied at any point and in any direction, whichever governs.

h. Slabs on Grade 250 psf

i.  Truck Loading Surcharge Adjacent to Structures 500 psf during normal
operation and 1,000 psf during construction

j. Truck Support Structures AASHTO-HS-20-44
k. Special Loading Conditions  Actual loadings

Laydown loads from equipment components during maintenance and floor areas where trucks,
forklifts, or other transports will have access will be considered in the design live loads.

Live loads may be reduced in accordance with the provisions of CBC Section 1607.

Posting of the floor load capacity signs for all roofs, elevated floors, platforms and walkways
will be in compliance with the OSHA Occupational Safety and Health Standard, Walking and
Working Surfaces, Subpart D. Floor load capactty for slabs on grade will not be posted.
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3.4.4 LEarth Pressures

Earth pressures will be in accordance with the recommendations contained in the IEEC
geotechnical report.

3.4.5 (Groundwater Pressures

Hydrostatic pressures due to groundwater or temporary water loads will be considered.

3.4.6 Wind Loads

The wind forces will be calculated in accordance with CBC 1998, Chapter 16A, Division III,
with a basic wind speed of 80 mph and a “C” exposure category.

3.4.7 Seismic Loads

Structures will be designed and constructed to resist the effects of earthquake loads as
determined in CBC 1998, Chapter 16A, Division IV. The site is located on seismic zone 4.
The occupancy category of the structure is 3 (Special Occupancy Structure) and corresponding
importance factor (I) is 1.00. Other. seismic parameters will be obtained from the geotechnical
report.

3.4.8 Snow Loads

Snow loads will not be considered.

3.49 Turbine-Generator Loads

The combustion turbine-generators and the steam-turbine generators loads for pedestal and
foundation design will be furnished by the equipment manufacturers, and will be applied in
accordance with the equipment manufacturers’ specifications, criteria and recommendations.

3.4.10 Special Considerations for Steel Stacks

Steel stacks will be designed to withstand the normal and abnormal operating conditions in
combination with wind loads and seismic loads, and will include the along-wind and across-
wind effects on the stacks. The design will meet the requirements of ASME/ANSI STS-1-
1986, “Steel Stacks,” using allowable stress design method, except that increased allowable
stress for wind loads, as permitted by AISC, will not be used.

3.4.11 Special Considerations for Structures and Loads During Construction

For temporary structures, or permanent structures left temporarily incomplete to facilitate
equipment installations, or temporary loads imposed on permanent structures during
construction, the allowable stresses may be increased by 33 percent.

Structural backfill may be placed against walls, retaining walls, and similar structures when
the concrete strength attains 80 percent of the design compressive strength (f'c), as determined
by sample cylinder tests. Restrictions on structural backfill, if any, will be shown on the
engineering design drawings.
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Design restrictions imposed on construction shoring removal that are different from normal
practices recommended by the ACI Codes will be shown on engineering design drawings.

Metal decking used as forms for elevated concrete slabs will be evaluated to adequately
support the weight of concrete plus a uniform construction load of 50 psf, without increase in
allowable stresses.

4.0 DESIGN BASES

4.1 General
Reinforced concrete structures will be designed by the strength design method, in accordance

with ACT 318, “Building Code Requirements for Structural Concrete.”

Steel structures will be designed by the working stress method, in accordance with AISC
Specification for the Design, Fabrication and Erection of Structural Steel for Buildings.

Allowable soil bearing pressures for foundation design will be in accordance with the “Final
Subsurface Investigation and Foundation Report” for the [EEC.

Reinforced concrete for sumps, cooling tower basins, and other structures designed to contain
water will meet the requirements of ACI 350.

4.2 Factors of Safety

The factor of safety for all structures, tanks, and equipment supports will be as follows:

e Against Overturning 1.50

e Against Sliding  1.50 for Wind Loads
1.10 for Seismic Loads

e Against Uplift Due to Wind 1.50
e Against Buoyancy 1.25

4.3 Allowable Stresses

Calculated stresses from the governing loading combinations for structures and equipment
supports will not exceed the allowable limits permitted by the applicable codes, standards and
specifications.

4.4 Load Factors and Load Combinations

For reinforced concrete structures and equipment supports, using the strength method, the
strength design equations will be determined based on CBC 1998, Sections 1612.2, 1612.4,
1909.2 and using ACI-318-99 Egs (9-2), (9-3). The Allowable Stress Design load
combinations of CBC 1998 section 1612.3 will be used to assess soil bearing pressure and
stability of structures per CBC 1998 Sections 1805 and 1629.1, respectively.
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Steel framed structures will be designed in accordance with CBC 1998, Chapter 22,
Divisions I, 1II and IV and the AISC Specification for the Structural Steel Buildings,
Allowable Stress Design and Plastic Design, June 1, 1989. Connections will conform to
Research Council on Structural Connections of the Engineering Foundation Specification for
Structural Joints. Connections for moment frame structures will conform to the
recommendations of FEMA Report 350 for seismic connections.

5.0 CONSTRUCTION MATERIALS

5.1 Concrete and Grout
The design compressive strength (£'c) of concrete and grout, as measured at 28 days, will be
as follows:

e T[lectrical ductbank encasement and lean concrete backfill (Class L-1) 2000 psi

¢ Structural concrete (Class S-1) 3000 psi

¢ Structural concrete (Class S-2) 4000 psi

¢ Grout (Class G-1} 5000 psi

The classes of concrete and grout to be used will be shown on engineering design drawings or
indicated in design specifications.

5.2 Reinforcing Steel

Reinforcing steel bars for concrete will be deformed bars of billet steel, conforming to ASTM
A 615, Grade 60.

Welded wire fabric for concrete will conform to ASTM A 185.

5.3 Structural and Miscellaneous Steel

Structural and miscellaneous steel will generally conform to ASTM A 36, ASTM A 572 or
ASTM A992 except in special situations where higher strength steel 1s required.

High strength structural bolts, including nuts and washers, will conform to ASTM A 325 or
ASTM A 490.

Bolts other than high strength structural bolts will conform to ASTM 307, Grade A.

5.4 Concrete Masonry

Concrete masonry units will be hollow, normal weight, non-load bearing Type I conforming
to ASTM C 129.

Mortar will conform to ASTM C 270, Type M.

Grout will conform to ASTM C 476.
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5.5 Other Materials

Other materials for construction, such as anchor bolts, shear connectors, concrete expansion
anchors, embedded metal, etc., will conform to industry standards and will be identified on
engineering design drawings or specifications.
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1.0 INTRODUCTION

This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of mechanical engineering systems for IEEC. More
specific project information will be developed prior to construction of the IEEC to support
detailed design, engineering, material procurement specification and construction specifica-
tions as required by the California Energy Commission.

2.0 CODES AND STANDARDS

The design of the mechanical systems and components will be in accordance with the laws
and regulations of the federal government, State of California, and industry standards. The
current issue or revision of the documents, at the time of the filing of this AFC will apply,
unless otherwise noted. If there are conflicts between the cited documents, the more
conservative requirements shall apply.

The following codes and standards are applicable to the mechanical aspects of the IEEC.

s (alifornia Building Code

¢ Uniform Mechanical Code

o Uniform Plumbing Code

¢ ASME Boiler and Pressure Vessel Code

e ASME/ANSI 1331.1 Power Piping Code

* ASME Performance Test Codes

» ASME Standard TDP-1

e ANSIBI16.5, B16.34, and B133.8

e American Boiler Manufacturers Association (ABMA}
e American Gear Manufacturers Association (AFMA}
s Air Moving and Conditioning Association (AMCA)

¢ American Petroleum Institute (APT) - except for electrical requirements
e American Society for Testing and Materials (ASTM)

s American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE)

* American Welding Society (AWS)

e Cooling Tower Institute (CTI)

e Heat Exchange Institute (HET)

e Manufacturing Standardization Society (MSS) of the Valve and Fitting Industry

e National Fire Protection Association (NFPA)
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3.0 MECHANICAL ENGINEERING GENERAL DESIGN CRITERIA

3.1 General

The systems, equipment, materials, and their installation that will be designed in accordance
with the applicable codes; industry standards; and local, state, and federal regulations, as well
as the design criteria; manufacturing processes and procedures; and material selection, testing,
welding, and finishing procedures specified in this section.

Detailed equipment design will be performed by the equipment vendors in accordance with
the performance and general design requirements specified by Calpine. Equipment vendors
will be responsible for using construction materials suited for the intended use.

Asbestos will not be used in the matenals and equipment supplied. Flanges manufactured in
the People’s Republic of China will be prohibited from use on any mechanical equipment.
Where feasible, materials will be selected to withstand the design operating conditions,
including expected ambient conditions, for the design life of the plant. It is anticipated that
some materials will require replacement during the life of the plant due to corrosion, erosion,
ete.

3.2 Pumps

Pumps will be sized in accordance with industry standards. Where feasible, pumps will be
sized for maximum efficiency at the normal operating point. Pumps will be designed to be
free from excessive vibration throughout the operating range.

3.3 Tanks

Large outdoor storage tanks will not be insulated.

Overflow connections and lines will be provided. Maintenance drain connections will be
provided for complete tank drainage.

Manholes, where provided, will be at least 18 in. in diameter and hinged to facilitate removal.
Storage tanks will have ladders and cleanout doors as required to facilitate access/maintenance.
Provisions will be included for proper tank ventilation during internal maintenance.

3.4 Heat Exchangers

The surface condenser will be designed in accordance with Heat Exchanger Institute (HEI)
standards. Other heat exchangers will be provided as components of mechanical equipment
packages and may be shell-and-tube or plate type. Heat exchangers will be designed in
accordance with Tubular Exchanger Manufacturers Association (TEMA) or manufacturer’s
standards. Fouling factors will be specified in accordance with TEMA.
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3.5 Pressure Vessels

Pressure vessels will include the following features/ appurtenances:

* Process, vent, and drain connections for startup, operation, and maintenance
e Matenals compatible with the fluid being handled

¢ A minimum of one manhole and one air ventilation opening (e.g., handhole) where
required for maintenance or cleaning access

* For vessels requiring insulation, shop-installed insulation clips spaced not greater than
18 in. on center

s Relief valves in accordance with the applicable codes

3.6 Piping and Piping Supports

Stainless steel pipe may be Schedule 5S or 10S where design pressure permits. Underground
piping may be high-density polyethylene (HDPE) or polyvinyl chloride (PVC) where
permitted by code, operating conditions, and fluid properties. In general, water system piping
will be HDPE or PVC where embedded or underground and carbon steel where above ground.

Piping systems containing steam will be of welded construction. Threaded joints will not be
used in piping used for steam, lubricating oil, and CTG natural gas service. Natural gas piping
components will not use synthetic lubricants. Victaulic, or equal, couplings will be used for
low energy aboveground piping, where feasible.

Piping systems will have high point vents and low point drams. Drains with restricting orifices
or steam traps with startup and blowdown drains and strainers/crud traps will be installed in
low points of steam lines where condensate can collect during normal operation.

Steam piping systems and steam drain lines in the plant will be sloped in the direction of
steam flow. Condensate collection in piping systems will be avoided by installing automatic
drain devices and manual devices as appropriate.

Steam lines fitted with restricting devices, such as orifices in the process runs, will include
adequate drainage upstream of the device to prevent water from collecting in lines.

Hose and process tubing connections to portable components and systems will be compatible
with the respective equipment suppliers’ standard connections for each service. Stainless steel
piping will be used for the lubricating oil systems.

3.7 Valves

3.7.1 General Requirements

Valves will be arranged for convenient operation from floor level where possible and, if
required, will have extension spindles, chain operators, or gearing. Hand-actuated valves will
be operable by one person.
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Valves will be arranged to close when the handwheel is rotated in a clockwise direction when
looking at the handwheel from the operating position. The direction of rotation to close the
valve will be dearly marked on the face of each handwheel.

The stops that limit the travel of each valve in the open or closed position will be arranged on
the exterior of the valve body. Valves will be fitted with an indicator to show whether they are
open or closed; however, only critical valves will be remotely monitored for position.

Valve materials will be suitable for operation at the maximum working pressure and
temperature of the piping to which they are connected. Steel valves will have cast or forged
steel spindles. Seats and faces will be of low friction, wear-resistant matertals. Valves in
throttling service will be selected with design characteristics and of materials that will resist
erosion of the valve seats when the valves are operated partly closed.

Valves operating at less than atmospheric pressure will include means to prevent air in-
leakage. No provision will be made to repack valve glands under pressure.

3.7.2 Drain and Vent Valves and Traps

Drains and vents in 900 pound class or higher piping and 500°F or higher service will be
double valved.

Drain traps will include air cock and casing mechanism. Internal parts will be constructed
from corrosion-resistant materials and will be renewable.

Trap bodies and covers will be cast or forged steel and will be suitable for operating at the
maximum working pressure and temperature of the piping to which they are connected. Traps
will be piped to drain collection tank or sumps and returned to the cycle if convenient.

3.7.3 Low Pressure Water Valves

LP water valves will be the butterfly type of cast iron construction. Cast iron valves will have
cast iron bodies, covers, gates (discs), and bridges; the spindles, seats, and faces will be bronze.
Fire protection valves will be UL-approved butterfly valves meeting NFPA requirements.

3.7.4 Instrument Air Valves

Instrument air valves will be the ball type of bronze construction, with valve face and seat of
approved wear-resistant alloy.

3.7.5 Nonreturn Valves

Nonreturn valves for steam service will be in accordance with ANSI standards and properly
drained. Nonreturn valves in vertical positions will have bypass and drain valves. Bodies will
have removable access covers to enable the internal parts to be examined or renewed without
removing the valve from the pipeline.
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3.7.6 Motor-Actuated Valves

Motor-actuated valves will be fitted with both hand and motor operating gear. The hand and
motor actuation mechanisms will be interlocked so that the hand mechanism 1s disconnected
before the motor 1s started.

Motor actuators will include torque switches to stop the motor automatically when the valve
gate has reached the “full open™ or “full closed” position.

The motor actuator will be placed in a position relative to the valve that prevents leakage of
liquid, steam, or corrosive gas from valve joints onto the motor or control equipment.

3.7.7 Safety and Relief Valves

Safety valves and/or relief valves will be provided as required by code for pressure vessels,
heaters, and boilers. Safety and relief valves will be installed vertically. Piping systems that
can be over-pressurized by a higher-pressure source will also be protected by pressure rehief
valves. Equipment or parts of equipment that can be over-pressurized by thermal expansion of
the contained liquid will have thermal relief valves. HRSG safety valves will be flanged.

3.7.8 Instrument Root Valves

Instrument root valves will be specified for operation at the working pressure and temperature
of the piping to which they are connected. Test points and sample lines in systems that are 600
pound class or higher service will be double valved.

3.8 Heating, Ventilating, and Air Conditioning

HVAC system design will be based on site ambient conditions.

Except for the HVAC systems serving the control room and administration areas, the systems
will not be designed to provide comfort levels for extended human occupancy.

Air conditioning will include both heating and cooling of the inlet filtered air. Air velocities in
ducts and from louvers and grills will be low enough not to cause unacceptable noise levels in
areas where personnel are normally located.

Fans and motors will be mounted on anti-vibration bases to isolate the units from the building
structure. Exposed fan outlets and inlets will be fitted with guards. Wire guards will be
specified for belt-driven fans and arranged to enclose the pulleys and belts.

Air filters will be housed in a manner that facilitates removal. The filter frames will be
specified to pass the air being handled through the filter without leakage.

Ductwork, filter frames, and fan casings will be constructed of mild steel sheets stiffened with
mild steel flanges and galvanized. Ductwork will be the sectional bolted type and will be
adequately supported. Duct joints will be leaktight.

Grills and louvers will be of adjustable metal construction.
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3.9 Thermal Insulation and Cladding

Parts of IEEC requiring insulation to reduce heat loss or afford personnel safety will be
thermally insulated. Minimum insulation thickness for hot surfaces near personnel will be
designed to limit the outside lagging surface temperature to a maximum of 140°F, based on
80°F ambient temperature and 1 mph/hr air velocity. Other insulation minimums will be
designed to limit the heat loss to approximately 80 Btwhr-ft* based on an 80°F ambient
condition and an air velocity of 20 mph/hr.

The thermal insulation will have as its main constituent calcium silicate, foam glass,
fiberglass, or mineral wool, and will consist of pre-formed slabs or blankets, where feasible.

Asbestos materials will be prohibited. An aluminum jacket or suitable coating will be
provided on the outside surface of the insulation. Where a hard-seiting compound is used as
an outer coating, it will be nonabsorbent and noncracking. Thermal insulation will be
chemically inert even when saturated with water. Insulation system materials, including
jacketing, will have a flame spread rating of 25 or less when tested in accordance with
ASTM E 84.

Insulation at valves, pipe joints, stcam traps, or other points to which access may be required
for maintenance will be specified to be removable with a minimum of disturbance to the pipe
insulation. At each flanged joint, the molded material will terminate on the pipe at a distance
from the flange equal to the overall length of the flange bolts to permit their removal without
damaging the molded insulation. Steam trap stations will be “boxed” for ease of trap
maintenance and freeze protection.

Above ground insulated piping will be clad with pebbled or corrugated aluminum of not less
than 30 mil thickness and frame reinforced. At the joints, the sheets will be sufficiently
overlapped and corrugated to prevent moisture from penetrating the insulation.

Design temperature limits for thermal insulation will be based on system operating
temperature during normal operation.

QOutdoor and underground insulation, if required, will be moisture resistant.

3.10 Testing

Hydrostatic testing, including pressure testing at 1.5 times the design pressure, will be
specified and performed for pressure boundary components where an in-service test is not
feasible or permitted by code.

3.11 Welding

Welders and welding procedures will be certified in accordance with the requirements of the
applicable codes and standards before performing any welding. Calpine will maintain indexed
records of welder qualifications and weld procedures.
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3.12 Painting

Except as otherwise specified, equipment will receive the respective manufacturer’s standard
shop finish. Fimsh colors will be selected from among the paint manufacturer’s standard
colors.

Finish painting of uninsulated piping will be limited to that required by OSHA for safety or
for protection from the elements.

Piping to be insulated will not be painted.

3.13 Lubrication

The types of lubrication specified for IEEC equipment will be suited to the operating
conditions and will comply with the recommendation of the equipment manufacturers.

The initial startup charge of flushing o1l win be provided by the equipment manufacturer and
will be the manufacturer’s standard lubricant for the intended service. Subsequently, such
flushing oil will be sampled and analyzed to determune whether it can also be used for normal
operation or must be replaced in accordance with the equipment supplier’s recommendations.

Rotating equipment will be splash lubricated, force lubricated, or self-lubricated. Oil cups will
be provided as necessary. Where automatic lubricators are fitted to equipment, provision for
emergency hand lubrication will also be specified. Where applicable, equipment will be
designed to be manually lubricated while in operation without the removal of protective
guards. Lubrication filling and drain points will be readily accessible.
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1.0 INTRODUCTION

This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and installation for instrumentation and controls for the IEEC. More
specific project information will be developed prior to construction of IEEC to support
detailed design, engineering, material procurement specification and construction
specifications as required by the California Energy Commission.

2.0 CODES AND STANDARDS
The design specification of all work will be in accordance with the laws and regulations of the
federal government, State of California, and industry standards. A summary of general codes
and industry standards applicable to design and construction follows.

¢ American National Standards Institute (ANSI)

e American Society of Mechanical Engineers (ASME)

¢ The Institute of Electrical and Electronics Engineers (IEEE)

¢ [nstrument Society of America (ISA)

¢ National Electrical Manufacturers Association (NEMA)

» National Electrical Safety Code (NESC)

» National Fire Protection Association (NFPA)

s American Society for Testing and Materials (ASRM)

3.0 CONTROL SYSTEMS DESIGN CRITERIA

3.1 General Requirements
Pneumatic signal levels, where used, will be 3-15 psig for pneumatic transmitter outputs,

controller outputs, electric-to-pneumatic converter outputs, and valve positioner inputs.

The primary sensor full-scale signal level, other than thermocouples, wiil be between 10 mV
and 125 V.

3.2 Pressure Instruments

In general, pressure instruments will have linear scales with units of measurement in pounds
per square inch gauge.

Pressure gauges will have either a blowout disk or a blowout back and an acrylic or
shatterproof glass face.

Pressure gauges on process piping will be resistant to plant atmospheres.
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Siphons will be installed on pressure gauges in steam service as required by the system
design. Steam pressure sensing transmitters or gauges mounted above the steam line will be
protected by a loop seal.

Pressure test points will have isolation valves and caps or plugs. Pressure devices on pulsating
services will have pulsation dampers.

3.3  Temperature Instruments

In general, temperature instruments will have scales with temperature units in degrees
Fahrenheit. Exceptions to this are electrical machinery RTDs and transformer winding
temperatures, which are in degrees Celsius.

Dial thermometers will have 4%- or 5-inch-in-diameter (minimum), dials and white faces with
black scale markings and will be every-angle type and bimetal actuated. Dial thermometers
will be resistant to plant atmospheres.

Temperature elements and dial thermometers will be protected by thermowells except when
measuring gas or air temperatures at atmospheric pressure. Temperature test points will have
thermowells and caps or plugs.

RTDs will be 100 ohm platinum or 10 ohm copper, ungrounded, three-wire circuits (R,,/R-
1.385). The element will be spring-loaded, mounted in a thermowell, and connected to a cast
iron head assembly.

Thermocouples will be single-element, grounded, spring-loaded, Chromel-Constantan (ANSI
Type E) for general service. Thermocouple heads will be the cast type with an internal
grounding screw.

34  Level Instruinents
Reflex-glass or magnetic level gauges will be used. Level gauges for high-pressure service

will have suitable personnel protection.

Gauge glasses used in conjunction with level instruments will cover a range that is covered by
the instrument. Level gauges will be selected so that the normal vessel level is approximately
at gauge center.

A single remote water level indicating system will be provided for each HRSG drum.

3.5  Flow Instraments
Flow transmitters will be the differential pressure type with the range matching the primary
element. In general, linear scales and charts will be used for flow indication and recording.

The flow element for feedwater flow to each HRSG will be laboratory calibrated venturi flow
nozzles.
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In general, feedwater flow meters will be temperature compensated when the water
temperature is greater than approximately 250°F, critical steam flow meters will be
temperature and/or pressure compensated, and airflow measurements will be temperature
compensated.

3.6 Control Valves

Control valves in throttling service will generally be the globe-body cage type with body
materials, pressure rating, and valve trims suitable for the service involved. Other style valve
bodies (e.g., butterfly, eccentric disk) may also be used when suitable for the intended service.

Valves will be designed to fail in a safe position.

Control valve body size will not be more than two sizes smaller than line size, unless the
smaller size is specifically reviewed for stresses in the piping.

Control valves in 600 class service and below will be flanged where economical. Where
flanged valves are used, minimum flange rating will be ANSI 300 Class.

Critical service valves will be defined as ANSI 900 Class and higher valves in sizes larger
than 2 inches.

Severe service valves will be defined as valves requiring anticavitation trim, low noise trim,
or flashing service, with differential pressures greater than 100 psid.

In general, control valves will be specified for a noise level no greater than 90 dBA when
measured 3 feet downstream and 3 feet away from the pipe surface.

Valve actuators will use positioners and the highest pressure, smallest size actuator, and will
be the pneumatic-spring diaphragm or piston type. Actuators will be sized to shut off against
at least 110 percent of the maximum shutoff pressure and designed to function with
instrument air pressure ranging from 60 to 125 psig.

Handwheels will be furnished only on those valves that can be manually set and controlled
during system operation (to maintain plant operation) and do not have manual bypasses.

Control valve accessories, excluding controllers, will be mounted on the valve actuator unless
severe vibration is expected.

Solenoid valves supplied with the control valves will have Class H coils. The coil enclosure
will normally be a minimum of NEMA 4 but will be suitable for the area of installation.
Terminations will typically be by pigtail wires.

Valve position switches (with input to the DCS for display) will be provided for MOVs and
open/dose pneumatic valves. Automatic combined recirculation flow control and check valves
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(provided by the pump manufacturer) will be used for pump minimum-flow recirculation
control. These valves will be the modulating type.

3.7 Instrument Tubing and Installation

Tubing used to connect instruments to the process line will be %- or Yz-inch-outsidediameter
copper or stainless steel as necessary for the process conditions.

Instrument tubing fittings will be the compression type. One manufacturer will be selected for
use and will be standardized as much as practical throughout the plant.

Differential pressure (flow) instruments will be fitted with three-valve manifolds; two-valve
manifolds will be specified for other instruments as appropriate.

Instrument installation will be designed to correctly sense the process variable. Taps on
process lines will be located so that sensing lines do not trap air in liquid service or liquid in
gas service. Taps on process lines will be fitted with a shutoff (root or gauge valve) close to
the process line. Root and gauge valves will be main-line class valves.

Instrument tubing will be supported in both horizontal and vertical runs as necessary.
Expansion loops will be provided in tubing runs subject to high temperatures. The instrument
tubing support design will allow for movement of the main process line.

3.8  Pressure and Temperature Switches

Field-mounted pressure and temperature switches will have either NEMA Type 4 housings or
housings suitable for the environment.

In general, switches will be applied such that the actuation point is within the center one-third
of the instrument range.

3.9 Field-Mounted Instruments

Field-mounted instruments will be of a design suitable for the area in which they are located.
They will be mounted in areas accessible for maintenance and relatively free of vibration and
will not block walkways or prevent maintenance of other equipment. Freeze protection will be
provided.

Field-mounted instruments will be grouped on racks. Supports for individual instruments will
be prefabricated, off-the-shelf, 2-inch pipestand. Instrument racks and individual supports will
be mounted to concrete floors, to platforms, or on support steel in locations not subject to
excessive vibration.

Individual field instrument sensing lines will be sloped or pitched in such a manner and be of
such length, routing, and configuration that signal response is not adversely affected.
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Local control loops will generally use a locally mounted indicating controller (pressure,
temperature, flow, etc.).

Liquid level controllers will generally be the nonindicating, displacement type with external
cages.

3.10 Instrument Air

Branch headers will have a shutoff valve at the takeoff from the main header. The branch
headers will be sized for the air usage of the instruments served, but will be no smaller than
%s-inch. Each instrument air user will have a shutoff valve and filter at the instrument.
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1.0 INTRODUCTION

This appendix summarizes the codes, standards, criteria, and practices that will be generally
used in the design and construction of electrical engineering systems for the IEEC. More
specific project information will be developed prior to construction of IEEC to support
detailed design, engineering, material procurement, and construction specifications as reguired
by the California Energy Commission.

2.0 CODES AND STANDARDS

The design of the electrical systems and components will be in accordance with the laws and
regulations of the federal government, State of California, and industry standards. The current
issue or revision of the documents at the time of the filing of this AFC will apply, unless
otherwise noted. If there are conflicts between the cited documents, the more conservative
requirement shall apply.

The following codes and standards are applicable to the electrical aspects of the IEEC.

e American National Standards Institute (ANSI)

e American Society for Testing and Materals (ASTM)

e Anti-Friction Bearing Manufacturers Association (AFBMA)
e Insulated Cable Engineers Association {ICEA)

» Institute of Electrical and Electronics Engineers (IEEE)
o Illuminating Engineering Society (IES)

e National Electrical Code (NEC)

¢ National Electrical Manufacturers Association (NEMA)
o National Electrical Safety Code (NESC)

» National Fire Protection Association (NFPA)

* Underwriters Laboratories, Inc. (UL)

3.0 SWITCHYARD AND TRANSFORMERS

3.1 Switchyard

The switchyard will be air-insulated. The switchyard will consist of circuit breakers for the
transformers and lines to the grid, with disconnect switches on each side of the breakers. Each
line will be equipped with the appropriate instrument transformers for protection and
metering. Instrument transformers will also be used for generator synchromzing. Surge
arresters will be provided for the outgoing lines in the area of the takeoff towers.

The circuit breakers may be of either the dead or live tank design with two bushing current
transformers on each bushing. Disconnect switches shall be vertical. Switches will be located
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on each side of the breakers to isolate the breaker, and one switch will be located at each line
termination or transformer connection for isolation of the lines or transformer for
maintenance. Instrument transformers {cwrrent and capacitive voltage transformers) will be
included for protection. Separate instrument transformers will be used for metering.

Aluminum alloy tubular bus will be used. Cable connections between the tube bus and
equipment will be ACSR cable. Tube and cables will meet all electrical and mechanical
design requirements.

The switchyard design will meet the requirements of the National Electrical Safety Code -
ANSI C2.

A grounding grid will be provided to control step and touch potentials in accordance with
IEEE Standard 80, Safety in Substation Grounding. All equipment, structures and fencing will
be connected to the grounding grid of buried conductors and ground rods, as required. The
substation ground grid will be tied to the plant ground grid.

Lightning protection will be provided by shield wires and/or lightning masts. The lightning
protection system will be designed in accordance with [EEE 998 guidelines.

AR faults shall be detected, isolated, and cleared in a safe and coordinated manner as soon as
practical to insure the safety of Equipment, Personnel and the Public. Protective relaying will
meet IEEE requirements and will be coordinated with the utilities requirements.

Each bus will be provided with a redundant high impedance differential relay system. Each
outgoing line will be provided with redundant high-speed relay systems with transfer trip
capability. Transmission lines will have primary and backup microprocessor based distance
relays with communication capability to the remote substation. Relay equipment for the
remote ends is not included.

Each circuit breaker will be provided with independent breaker failure relay protection
schemes. Breaker failure protection will be accomplished by fault detector relays and fin-Ling
relays for each breaker. Each high voltage breaker will have 2 redundant trip coils.

Interface with the utility supervisory control and data acquisition (SCADA) system will be
provided. Interface will be at the interface terminal box and RTU. Communication between
the IEEC switchyard and SCE’s Valley substation, at the other end of the overhead
transmission lines, will be included. Remote Terminal Units (RTUS) will allow interface and
remote control of the switchyard.

Revenue metering will be provided on the 500 kV outgoing lines recording net power to or
from the switchyard (bidirectional). Meters and the metering panel will be provided.
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3.2 Transformers

Each generator will be connected to the 500 kV switchyard through a separate main 18 kV to
500 kV step-up transformer. The step-up transformers will be designed in accordance with
ANSI standards €57.12.00, C57.12.90, and C57.116. The main transformers will be two-
winding, delta-wye, OA/FA/FA. The neutral point of the HV winding will be solidly rounded.
Each main step-up transformer will have metal oxide surge arrestors adjacent to the HV
terminals and will have manual de-energized (“no-load”) tap changers located in the HV
wings.

IEEC facility power will be supplied through unit auxiliary transformers connected upstream
of the combustion turbine circuit breakers. Two-winding, delta-wye 18 kV to 4.16 kV
transformers will be provided.
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Major Mechanical Equipment List

Equipment Qty Size/Capacity Service/Remarks
Combustion turbine 2 234 MVA HRSG’s include duct firing,
generators (CTG’s), each SCR and oxidation catalysts.
with a dedicated heat
recovery steam generator
(HRSG)

Steam turbine generator 1 398 MVA Steam turbine bypass system

(STG) allows both CTG/HRSG trains
to operate at base load with the
steam turbine out-of-service.

HRSG boiler feedwater 2 100 percent per HRSG

pumps

Condensate pumps 3 50 percent capacity

Condenser 1 100 percent capacity Condenser must be in operation
for combined cycle operation or
operation of CTG in steam
turbine bypass mode. The
condenser will be provided with
split water boxes to allow on-
line tube cleaning and repair.

Circulating water pumps 2 50 percent capacity

Cooling tower 1 100 percent capacity Cooling tower is multi-cell
mechanical draft design. Basin
will be divided to allow a
portion to be isolated for
cleaning.

Auxiliary cooling water pump 1 100 percent capacity Primary source of circulating
water for auxiliary cooling will
be from main circulating water
pumps.

Closed loop cooling water 2 100 percent capacity

pumps

Closed cycle cooling water 2 100 percent capacity

heat exchangers

Demineralized water system, 3 50 percent capacity trains Redundant installed pumps will

including microfiltration,
reverse osmosis, and ion
exchange demineralizers

be provided.
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URS

December 15, 2000

Mr. Ralph Hallenbacher

Calpine Corporation

6700 Koll Center Parkway, Suite 200
Pleasanton, CA 94566

Subject:  Preliminary Geotechnical Investigation
Moreno Power Plant
Riverside County, California
URS Project No. 58-00011071.01-S1001

Dear Mr. Hallenbacher:

URS Corporation (URS) is pleased to provide the accompanying report which presents the
results of our preliminary geotechnical investigation for the subject project. This study was
performed in accordance with our proposal dated October 10, 2000.

This report presents our conclusions and recommendations pertaining to the geotechnical
aspects of the project, as well as the results of our field explorations and laboratory testing.
We recommend that URS perform a review of the proposed plans and specifications for the
project when they become available. URS can provide additional or revised
recommendations at that time, if necessary.

If you have any questions, or if we can be of further service, please give us a call.

Very truly yours,

URS CORPORATION

Y.

ne W. Metzinger, R.C B3 )8
Assistant Project Enging

MA/MEH/JWM:ml/lej

URS Corporation

San Diego, CA 92108
Tel: 619.294.9400
Fax: 619.293.7920
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SECTIONONE - Introduction

This report presents the results of URS Corporation’s (URS) preliminary geotechnical
investigation for the proposed Moreno Power Plant. This report has been prepared for Calpine
Corporation and their consultants .0 assist in project planning and preliminary design.

1.1 PROJECT DESCRIPTION

The proposed project consists of construction of a gas burning power plant on a 45-acre parcel of
farmland located in west-central Riverside County, approximately Y4 mile south of the
unincorporated community of Romoland, California (Figure 1). The site is situated about 1.2
miles east Interstate 215, south of Pinacate Road (Highway 74), cast of Antelope Road, west of
San Jacinto Road, and north of McLaughlin Road (Figure 2).

Planned construction will likely consist of reinforced concrete and steel framed structures and
cooling water ponds. Structural loads are expected to be from light to heavy.

1.2 PURPOSE AND SCOPE OF INVESTIGATION

The purpose of this investigation was to provide preliminary geotechnical recommendations for
the planning and design of the proposed facility. The scope of our investigation included a
review of available site information including published geologic information, field explorations,
laboratory testing, engineering analyses and evaluations, and preparation of this report. This
report presents discussions, conclusions, and preliminary recommendations regarding:

Geologic setting of the site

Potential geologic hazards

Subsurface conditions

1997 UBC Seismic design criteria

Presence and effect of collapsible and expansive soil
Groundwater conditions

Earthwork and grading

Foundation types

Allowable soil bearing pressures and friction values
Estimated settlements

Temporary construction slopes

Lateral earth pressures for retaining walls

Concrete slabs-on-grade

Site surface and wall backfill drainage

Corrosivity, resistivity, and water soluble sulfate/chloride content of on-site soils
Rigid and flexible pavements
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SECTIONTWO Geotechnical investigation

A subsurface investigation consisting of geophysical surveys, cone penetrometer tests (CPTs),
soil borings and backhoe test pits was performed between October 18 and October 25, 2000.

2.1 BORINGS AND TEST PITS

The data collected has been used to characterize the subsurface conditions at the site. The
investigation was performed under the technical supervision of an engineering geologist from our
office. The borings and test pits were logged and the soil encountered was classified in general
accordance with the Unified Soil Classification System.

Nine borings were advanced to depths ranging from about 20 feet to 100 feet below the existing
ground surface. Nine test pits were excavated to depths ranging from 5 feet to 10 feet below the
existing ground surface. The locations of the borings and test pits are shown on the Site Plan
(Figure 2).

The borings were advanced using a Mobile B-61 drill rig equipped with a mud rotary system.
Soil encountered within the borings were sampled at approximate intervals of 5 feet and
subsequently returned to our laboratory for testing. Relatively undisturbed samples were
obtained with a modified California sampler. Near-surface, disturbed bulk samples were also
obtained from the test pits and collected in buckets or bags for further testing. Nuclear density
and moisture tests were performed at various depths in the test pits in accordance with ASTM
2922,

The field explorations are discussed further in Appendix A. A Key to Boring Logs and Test Pits
is presented in Appendix A as Figure A-1. Logs of the borings and test pits are presented as
Figures A-2 through A-19. Field density tests are shown at the corresponding depth on the test
pit logs. The descriptions on the logs are based on field observations, sample inspection, and
laboratory test results.

2.2 CPT SOUNDINGS

Several CPT soundings were attempted on October 18, 2000. The CPT soundings consisted of a
hydraulic ram pushing an electronic piezocone using hollow steel rods. The piezocone was
instrumented to record data including tip resistance, sleeve friction, and pore pressure. The CPT
provides a continuous record of these parameters, which are correlated to soil strength and other
in-situ physical parameters.

Due to dense and hard soil conditions, the CPT was not able to advance beyond a depth of
approximately 3 to 5 feet. The CPT data, including tip resistance, sleeve friction, and
stratigraphic interpretations are presented in Appendix C.

2.3 SHEAR WAVE VELOCITY PROFILE

A shear wave velocity (V;) profile to a depth of approximately 130 feet below the project site
was performed by GEOVision Geophysical Services, Inc. on September 12, 2000. The
geophysical survey technique used was the Seismic Analysis of Surface Waves (SASW) method.
The SASW method consists of measuring surface wave phase data in the field, generating a
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SECTIONTWO Geotechnical Investigation

dispersion curve, and using iterative modeling to back-caiculate the variation of shear wave
velocities (V) with depth. A shear wave velocity profile for the site is presented as Figure 3.
SASW results are typically considered accurate within =10 percent (Brown, Diehl, and Nibor,
2000). SASW procedures and results are discussed further in Appendix C.

24  CPT SOUNDINGS

Several CPT soundings were attempted on October 18, 2000. The CPT soundings consisted of a
hydraulic ram pushing an electronic piezocone using hollow steel rods. The piezocone was
instrumented to record data including tip resistance, sleeve friction, and pore pressure. The CPT
provides a continuous record of these parameters, which are correlated to soil strength and other
in-situ physical parameters.

Due to dense and hard soil conditions, the CPT was not able to advance beyond a depth of
approximately 3 to 5 feet. The CPT data, including tip resistance, sleeve friction, and
stratigraphic interpretations are presented in Appendix C.

2.5 LABORATORY TESTING

Soil samples from the borings and test pits were returned to our geotechnical laboratory for
further examination and testing. Laboratory testing was undertaken of the soil samples to
confirm the field classifications and to evaluate their physical and mechanical characteristics.
Representative samples were selected for moisture content, dry density, grain-size analyses,
laboratory compaction, direct shear, R-value, expansion index, pH, corrosivity, resistivity,
soluble chloride and soluble sulfate tests. Testing was performed in general accordance with
ASTM standards. Results of the laboratory tests are shown at the corresponding sample
locations on the boring and test pit logs (Appendix A) and in Appendix D.
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SECTIONTHREE Site Conditions

Our knowledge of the site conditions has been developed from a review of the area geology and
seismicity, field reconnaissance, and the field and laboratory programs undertaken for this
investigation.

3.1 GEOLOGIC SETTING

The project lies within the Perris Valley located in the central part of the Perris block of the
northern Peninsular Ranges of southern California. The Perris block is a stable structural block
bounded on the west by the Elsinore fault zone and on the east by the San Jacinto fault zone
(Figure 4). Perris Valley is a broad alluvial plain interrupted locally by topographic highs
underlain by crystalline bedrock. The Lakeview Mountains lie to the northwest of the site and a
bedrock knob called Double Butte lies to the east. South of the site, and east of Sun City, lies an
unnamed knob of granitic rock. These outcrops are composed of granitic rock varying in
composition from granodiorite to tonalite, with lesser gabbro, and gabbroic to dioritic dikes.

The site is located on an alluvial surface built up by sediments shed off the adjacent highlands.
The site is located approximately 3 miles southwest of the Lakeview Mountains and 2.5 miles
west of the Double Butte. A geologic map of the Romoland 7.5-minute quadrangle is provided
to show a more detailed view of the surrounding geology (Figure 5).

3.2 SEISMIC SETTING

The site lies in the Perris Valley between the San Jacinto and the Elsinore fault zones as shown on
Figure 4 and the regional fault and epicenter map, Figure 6. The San Jacinto and Elsinore faults are
the closest active faults to the site located at distances of 10 and 11 miles from the site, respectively.
Both faults have been zoned as active Earthquake Fault Hazard Zones under the State of
California’s Alquist-Priolo Act. The San Jacinto and Elsinore faults are described in more detail
below.

San Jacinto Fault

The San Jacinto fault has been an important source of moderate to large earthquakes in southern
California and has been more active than the San Andreas relative to historical seismicity. The San
Jacinto fault is divided into 7 segments ranging in length from 22 to 90 kilometers (km). The San
Jacinto Valley segment lies to the northeast of the site. It is approximately 42 km in length with a
recurrence interval of 83 years and capable of a magnitude M,, 6.9 event (CDMG, 1998). The
Working Group on California Earthquake Probabilities (WGCEP, 1995) has assessed the rupture
probability for the San Jacinto Valley segment at 43 percent before the year 2024. The last event on
this segment was a magnitude 6.8 earthquake occurring on April 12, 1918.

Elsinore Fault

The Elsinore fault is a major northwest-trending strike-slip fault and accomodates 10 to 15
percent of the plate-boundary slip in southern California and could produce earthquakes of
magnitude 7 or larger (WGCEP, 1995). The Elsinore fault is divided into five segments. The
Temecula segment lies to the southwest of the site. It is approximately 35 km in length and
capable of a magnitude M,, 6.8 event. The recurrence interval has been estimated at 240 years for
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SECTIONTHREE Site Conditions

this segment, and the Working Group on California Earthquake Probabilities (1995} has assessed
the rupture probability for the Temecula segment at 16 percent before the year 2024. The last
large earthquake on the segment is thought to have occurred in 1918.

3.3 SURFACE CONDITIONS

The project site is approximately a square 45-acre parcel of farmland currently planted with
wheat. The site slopes gently to the southwest with elevations ranging from about +1437 feet
MSL to +1448 feet MSL (Figure 2). The highest elevation lies along the northeastern boundary
at approximately +1448 feet Mean Sea Level (MSL).

A dirt road (Antelope Road) exists on the western boundary of the property. Farmland and a
heavy equipment storage yard are present west of Antelope Road. Additional farmland
surrounds the property on its eastern and southern boundaries. Other nearby structures include a
500-kV transmission line and a small transmission line on wooden poles to the south, a Wyroc
asphalt site to the north, an Orco cement block manufacturing plant and Sannipol: Corporation
concrete box plant to the northeast, and a gravel storage yard to the east. The Atchison, Topeka,
and Santa Fe railroad tracks cut across the northeast corner of the site. The site can be accessed
at the northwestern property corner (Figure 2).

3.4 SUBSURFACE CONDITIONS

The subsurface conditions beneath the site include residual soil, alluvium, and crystalline
bedrock at depth. A geologic cross-section of the site is shown in Figure 7.

3.4.1 Residual Soil

Residual soil is present across the site ranging in depth from 1 foot to 3.5 feet. It consists of
porous, dense to very dense, light brown, silty, fine to coarse sand. It has been plowed repeatedly
in the past during agricultural use.

3.4.2 Alluvium

Our borings and test pits encountered alluvial deposits to the maximum depths of our
explorations (100 feet). The alluvium consists primarily of very dense, clayey sand to silty to
well-graded, fine to coarse sand with and without gravel, to hard clay or silt as noted in the test
pit and the boring logs (Appendices A and D). The alluvial soil within the upper five feet of the
ground surface are typically porous.

The sampler blow counts in the alluvium were consistently high due to the overall high density of
the material (Figure 7). Nuclear gauge tests at depths of 1 and 5 feet in the test pits indicated dry
density ranging from 102.3 to 122.6 pounds per cubic foot (pcf) and moisture contents ranging
from 1.8 to 12.6 percent (of dry weight). Laboratory test results from our borings for these
materials indicated dry density ranging from 109 to 131 pounds per cubic foot (pcf) and moisture
contents from 1 to 16 percent (of dry weight).

URS WA00011071\81001-AR.DOCH 5-DEC-00\SDG 3-2



SECTIONTHREE Site Conditions

3.5 SHEAR WAVE PROFILE

Based on the SASW profiling and our correction for overburden pressure, the corrected average
shear wave velocity of the alluvial materials at the site may be assumed to be on the order 360
m/s (Figure 3). In our opinion, this shear wave velocity may be considered representative of
dense granular or stiff, fine-grained materials.

3.6 GROUNDWATER

Groundwater was encountered in Boring B-4 at a depth of 78.5 feet. This corresponds to an
elevation of +1364 feet above mean sea level (MSL). Based on well data provided by the Eastern
Municipal Water District, the direction of regional groundwater flow in the general vicinity of
the project area is from east to west.
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Discussions, Conclusions
SECTIONFOUR and Preliminary Recommendations

The discussions, conclusions, and recommendations presented in this report are based on
information provided to us, review of available information, results of our field explorations, and
laboratory testing, empirical correlations, engineering evaluations and analyses and professional
judgment.

41  SEISMIC HAZARDS

Fault rupture, strong ground shaking, liquefaction, and seismically induced settlements are
seismic hazards potentially impacting the site. The following sections discuss these hazards.

4.1.1 Fault Rupture

The nearest active faults to the site are the San Jacinto and Elsinore faults located at distances of
approximately 10 and 11 miles from the center of the site, respectively. Based on the published
mapping of active faults, there is no evidence of active faulting in the vicinity of the project site.
The zone of faulting along the San Jacinto and Eisinore fauits is well defined. In our opinion, the
likelihood of fault rupture at the site is low.

4.1.2 Seismic Shaking

We recommend that all structures on the site be built in accordance with the seismic design
provisions presented in the Uniform Building Code (UBC, 1997). A shear velocity profile to a
depth of 131 feet (40 m) below the site’s ground surface was determined by performing a
geophysical survey (see Section 2.3). The average comrected shear wave velocity was
approximately 360 m/s, which corresponds with a seismic soil profile type of S¢ in accordance with
UBC. Therefore, we recommend that a soil profile of S¢ be used for design. Based on the site
location and site conditions described above, we recommend that the values listed below be used
for seismic design of the power plant.

A

Parameter Value 1997 UBC Reference

Soil Protile Sc Table 16-J
Seismic Zone 4 Figure 16-2

Zone Factor, Z 0.4 Table 16-|
Seismic Source Name San Jacinte Fault Figure 0-33*
Seismic Source Type B Table 16-U
Distance to Seismic Source 15km Figure 0-34*
Near Source Factor Na 1.0 Table 16-S
Near Source Factor N, 1.0 Table 16-T
Seismic Coefficient Ca 0.40 Table 16-Q
*Seismic Coefficient C. 0.56 Table 16-R

*From “Maps of Known Active Fault Near-Source Zones in California and Adjacent Portions of Nevada”, prepared by California
Department ¢f Conservation, Division of Mines and Geology, February, 1998,
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4.1.3 Liquefaction

Seismically induced soil liquefaction is a phenomenon in which loose to medium dense,
saturated, granular materials undergo matrix rearrangement, develop high pore water pressure,
and lose shear strengths due to cyclic ground vibrations induced by earthquakes. This
rearrangement and strength loss is followed by a reduction in bulk volume. Manifestations of
soil liquefaction can include loss of bearing and lateral capacities for foundations, and surface
settlements and tilting in level ground. Soil liquefaction can also result in instabilities and lateral
deformation in areas of sloping ground.

Because the site is predominately underlain by relatively dense to very dense alluvial soil and the
groundwater is relatively deep, the probability of soil liquefaction affecting the site is considered
to be very low.

4.2 SITE EARTHWORK

We anticipate that grading at the site will consist of overexcavation and recompaction of surface
materials, general regrading of the site, and excavation for foundations. We recommend that our
firm review the grading plans and project specifications prior to finalizing, and provide
additional recommendations if necessary. We recommend that a pre-grading conference be held
at the site with the owner, contractor, civil engineer, and geotechnical engineer in attendance.

4.2.1 Soil Characteristics

The very near-surface materials at the site consist primarily of primarily dry, slightly porous, silty
to clayey, fine to coarse sand. It is our opinion that the soil within the anticipated excavation
depths can be excavated with moderate to heavy effort using conventional excavating equipment.
In our opinion, the site soil will generally be classified as select fill. Select fill may be defined as
having as least 40 percent material less than %4 inch in size, having an Expansion Index (EI) of
less than 30 (ASTM D4829), and which does not have perishable, spongy, deleterious, or
otherwise unsuitable materials. Surface materials at the site may be considered to be non-
expansive. The upper 5 feet of existing soil is porous and may be considered collapsible.

The existing on-site materials should generally be suitable for reuse during construction. In the
event that import fill soil is required, the material should be granular with an EI no greater than
30.

4.2.2 Site Preparation

We recommend that prior to the start of earthwork operations, all refuse and debris be removed
from the project area. Any abandoned underground utilities should be removed and the trenches
properly backfilled.

Existing near surface materials at the site may be considered to be medium dense to dense and
collapsible. We recommend a minimum of 5 feet of soil below the proposed finish and existing
grades, whichever is greater, be overexcavated and recompacted in all site development areas
having structures, and 10 feet beyond. We recommend a minimum of 3 feet of soil below the
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SECTIONFOUR and Preliminary Recommendations

proposed finish and existing grades, whichever is greater, be overexcavated and recompacted in
all other site development areas, including pavement and pond areas.

Loose or soft soils exposed within the proposed grading areas that are not removed by the
grading operation should be scarified as required, brought to proper moisture content, and then
recompacted to 90 percent of the maximum dry density as determined by ASTM D1557 prior to
placement of additional fill.

4.2.3 Fills and Backfills

We recommend that earthwork be performed in accordance with Section 300 of the most recent
approved edition of the “Standard Specifications for Public Works Construction” (Green Book).
In general, all fills and backfills should be compacted to a minimum relative compaction of 90
percent when tested in accordance with ASTM D1557; moisture contents during placement
should be in excess of the optimum moisture content. Fill soils should be placed in loose lifts no
thicker than 12 inches. We recommend that URS observe the grading operations and test the
compacted fills.

4.2.4 Fill and Cut Slopes

It is anticipated that permanent fill slopes for landscaping and detention basins may be on the
order of 20 feet or less in height. It is recommended that these slopes have inclinations of 2:1
(horizontal:vertical) or flatter. Properly compacted fill slopes are considered to have a safety
factor against deep-seated failure in excess of 1.5 for static conditions. In our opinion, the
probability of the slopes with a static safety factor greater than 1.5 becoming unstable is low. We
recommend that fill slopes be planted, drained, and maintained with a minimum amount of
surface irrigation.

4.3 SURFACE DRAINAGE AND EROSION CONTROL

The potential for soil erosion is largely impacted by local soil characteristics, vegetative cover,
topographic relief, and the frequency and intensity of rainfall and wind. Removal of vegetation
and/or disturbance to surficial soil by construction activities may result in local increases of
erosion rates in unprotected areas. As a result, sedimentation may increase in local drainages at
site perimeters and slope intersections. Uncontrolled diversion of storm water runoff from the
site to unlined drainage channels could result in erosion of the drainage channels due to
concentrated flow. This is particularly true during and immediately following site grading. Site
development normally increases the amount of impervious area, thus increasing the volume of
storm water runoff.

To reduce soil erosion and sediment transport, protective material such as gravel, crushed stone,
pavement, and other effective erosion control materials should be used to stabilize exposed soil.
Slopes should be provided with temporary drainage and erosion control measures during
construction until permanent measures can be installed. Storm water runoff from construction
areas should be conveyed to temporary diked detention areas for sediment deposition, then

URS WA0D01 107 1\S1001-AR.DOCS-DEC-00sDG 4-3



Discussions, Conclusions
SECTIONFOUR and Preliminary Recommendations

discharged to the existing natural drainage courses with velocities slow enough to prevent further
erosion in the drainage courses.

Control of erosion and sedimentation on recently graded construction sites requires both
vegetative and structural measures. Vegetative species used to control erosion should be selected
to accommodate the soil characteristics and climate at the site. Storm runoff control should be
provided during and after completion of site grading by using diversion dikes and permanent
drainage facilities. Sediment retention structures such as sediment basins, sediment traps, or silt
fences should be used to keep eroded material on the site. Straw bales, used along, or in
combination with geotextiles, can be effective sediment retention structures when properly
installed and maintained.

We recommend the following practices be part of this project:

¢ Accommodate the surface runoff from all disturbed lands. Prepare drainage ways that handle
concentrated runoff from disturbed areas by using rip-rap or other lining materials to control
erosion in the drainage ways.

o Trap sediment-laden runoff in basins to allow soil particles to settle out before flows are
released to receiving waters.

¢ Reduce erosion by limiting the area and time of exposure, and by the provision of diversion
channels.

e Use temporary plant cover, mulching, and/or structures to control runoff and protect areas
subject to erosion during construction.

» Minimize soil exposure during the rainy season by proper timing of grading and construction
and be prepared to shut down all earthwork if heavy precipitation occurs.

s Have erosion control equipment and materials onsite if needed in an emergency to quickly
construct temporary collectors, diversion channels, intercept drains, berms, dikes, or filters.

We recommend that positive measures be taken to properly finish grade the site so that drainage
waters from the site are directed off the site and away from foundations. Even when these
measures have been taken, experience has shown that a shallow groundwater or surface water
condition can and may develop in areas where no such water condition existed prior to
construction.

To further reduce the possibility of moisture related problems, we recommend that any
landscaping and irrigation be kept as far from the proposed pads as possible. Irrigation water
should be kept to a minimum required level. We recommend that the ground surface in all areas
be graded to slope away from foundations and equipment pads, and that all runoff water be
directed to proper drainage areas and not be allowed to pond. A minimum ground slope of 2
percent is suggested for unpaved areas and 1 percent for paved areas.
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44 FOUNDATIONS

4.4.1 Shallow Foundations

The results of our investigation indicate that alluvial soils underlie the proposed structures and
equipment pads. It is our opinion that these structures and equipment pads may be supported on
conventional spread or continuous footings founded in these materials provided site preparation
has been completed in accordance with recommendations presented in Section 4.2,

Shallow foundations should be at least 24 inches wide and 24 inches deep. We recommend
using a maximum allowable soil bearing pressure of 4,000 pounds per square foot (psf) having
these minimum dimensions. This pressure may be increased by 500 pounds for every additional
foot of embedment to a maximum of 6,000 psf. In addition, this pressure may be increased by
one-third for loads that include wind or seismic forces. We recommend that all foundation
elements, including any grade beams, be heavily reinforced top and bottom. The reinforcement
should be designed by the structural engineer. We recommend that foundation excavations be
cleaned of loose material and that the excavations be observed by a qualified engineer or
geologist prior to placing steel or concrete.

Resistance to lateral loads by shallow foundations can be provided by passive resistance along
the edge of the footings and frictional resistance along the bottom of the footings. For passive
resistance, we recommend that an equivalent fluid weight of 300 pcf be used for footings or
grade beams poured against the excavated foundation soil. If friction is to be used to resist
lateral loads, we recommend using a coefficient of 0.4 between the soil and foundation concrete.
If it is desired to combine frictional and passive resistance in design, we recommend using a
frictional coefficient of 0.3.

We estimate that shallow foundation for the proposed foundations, designed as recommended
above, may undergo total settlements on the order of 2 inch. Differential settlements are
estimated to be approximately one half of the total settlement over a distance of approximately
20 feet or adjacent columns.

44,2 Mat Foundations

Mat foundations generally consist of a relatively thick section of heavily reinforced concrete
extending under the entire footprint of the structure. The relatively high stiffness of such
foundations allows the supported structure to accommodate potentially large settlements by
redistributing the structure’s loads.

We recommend that mat foundations be heavily reinforced top and bottom (each way) to resist
flexural and shear forces. Actual mat thickness, reinforcement, and details should be determined
by the structural engineer.

Deflections and differential settlements of mat foundation may be estimated by the structural
engineer using subgrade reaction methods of analyses. We recommend using a modulus of
vertical subgrade reaction of 200 tons per cubic foot (tcf) for mat foundations. This value should
be adjusted to account for large mat foundation dimensions in accordance with the selected
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subgrade reaction method of analyses. A one-third increase in the allowable bearing pressure
value may be used for loads that include wind and seismic forces.

4.5 RETAINING WALLS

Retaining walls should be designed to resist the pressure exerted by retained soil plus any
additional lateral forces due to loads placed adjacent to or near the wall. Retaining walls with
maximum heights of 15 feet can be designed as cantilever walls with an equivalent fluid weight
of 30 pcf for the active earth pressure. This pressure is based on horizontal backfill surface
conditions, the use of on-site select soil for backfilling the walls, and adequate drainage to
prevent buildup of hydrostatic pressure in the backfill.

Maximum allowable bearing pressures presented in Section 4.4.1 should be used for design of
retaining wall foundations. Resistance to lateral loads on the retaining walls may be provided by
passive resistance with an equivalent fluid weight of 300 pcf along the outside face of footings.
This value assumes a horizontal surface for the soil mass extending at least 10 feet or three times
the height generating the passive pressure, whichever is greater. The upper 12 inches of material
in areas not protected by floor slabs or pavement should not be inciuded in design for passive
resistance to lateral loads.

If other loading conditions are to be considered in the vicinity of the walls, such as adjacent
footings, we should be advised so that additional recommendations can be provided.

46 CONCRETE SLABS-ON-GRADE

We recommend that concrete slabs-on-grade be at least 5 inches thick and reinforced mid-depth
with steel. Our experience indicates that concrete slabs reinforced with steel rebar generally
perform better than those using wire mesh as reinforcement. The slab thickness and
reinforcement should be designed by a structural engineer for the actual loading conditions.
Some means of reducing the effects of shrinkage cracks should be provided, such as expansion
joints at regular intervals both ways. The spacing of such joints should be determined by the
structural engineer, but is typically on the order of 15 feet. We recommend that concrete slabs-
on-grade be underlain by a minimum 4 inch underlay of relatively clean, coarse sand. The
majority of native on site soils may be considered suitable in this regard.

47 PAVEMENTS

We recommend that the top 12 inches of pavement subgrade areas consist of properly compacted
select fill material. This subgrade soil should be scarified and compacted to at least 95 percent of
the maximum dry density, as determined in accordance with ASTM D1557.

Subgrade suitability of the onsite soil was evaluated by performing R-value tests. The results of
these tests are shown below, and in Appendix D:
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Discussions, Conclusions

SECTIONFOUR and Preliminary Recommendations
Sample No. R-Value
Composite 1 (TP 1-1, TP 2-2, TP 3-2) 44
Composite 2 {TP 4-2, TP 5-2) 28
Composite 3 (TP 7-2, TP 8-2, TP 9-2) 62

We have assumed a subgrade R-value of 30 in our pavement design for subgrade materials
composed of existing materials. We have used the Caltrans method of pavement design
assuming a Traffic Index (TI) of 4.5 in parking areas and 6.0 for areas of truck traffic and in
driveways. We recommend a minimum pavement section consisting of 3 inches of asphaltic
concrete (AC) over 4 inches of aggregate base for a TI of 4.5. We recommend a minimum
pavement section of 3 inches of AC over 8 inches of aggregate base for a TI of 6.0. This design
assumes a pavement life of 20 years with normal maintenance. However, we recommend that
additional R-value testing be performed just prior to site paving in order to refine this pavement
design, if deemed necessary.

We recommend using Portland Cement Concrete (PCC) pavements in areas where dumpsters
will be stored and picked up or in areas of anticipated heavy truck traffic. Our experience
indicates that heavy truck traffic areas can shorten the useful life of asphalt concrete sections.
We recommend that in these areas, 6 inches of PCC be used over the prepared select subgrade.
We recommend that concrete pavements be provided with expansion joints at regular intervals
(approximately 15 feet each way). Construction joints (if any) should be provided with load
transfer devices, such as keys or dowels.

Aggregate base should conform to the current Standard Specifications for Public Works
Construction (SSPWC) Section 200-2.2.2. The aggregate base materials should be placed at a
minimum relative compaction of 95 percent. Asphalt concrete should conform to the SSPWC,
Section 203-6.2.1 for the asphalt and Section 203.6.2.2 for the aggregate. PCC should conform
to Section 20 of the SSPWC. The paving operations should be inspected by a qualified testing
laboratory. We recommend that a qualified engineer observe and test the compaction of
subgrade and base materials.

48 CORROSION POTENTIAL

The results of the pH, resistivity, and chemical analyses, as performed by M.J. Schiff &
Associates, Inc., are presented in Appendix C. The tests were performed on samples of materials
obtained from the following locations and depths. The tests indicated the following results:

Electrical Water Soluble Water Soluble Minimum
Conductivity Sulfates Chlcride (mg/kg) Resistivity
Sample {(mSfem) (mg/kg) pH {ohm-cm)
Composite 1 {TP 1-1, 0.07 65 14 7.6 2,000
TP 22, TP3-2)
Composite 2 (TP 4-2, 0.09 74 21 7.6 1,500
TP 5-2)
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SECTIONFOUR

Discussions, Conclusions

and Preliminary Recommendations

Electrical Water Soluble Water Soluble Minimum

Conductivity Sulfates Chiloride (mg/kg) Resistivity

Sample {mS/cm) (mg/kg) pH (ohm-cm)
Composite 3 (TP 7-2, 0.10 96 14 77 1,500

TP 8-2, TP 9-2)
Boring 4-3 0.1 122 50 7.4 870

Boring 4-5 0.05 45 25 7.5 2,400
Boring 4-7 0.07 103 21 1.7 1,900
Boring 4-9 0.04 3 25 7.7 2,400
Boring 4-11 0.07 91 46 7.8 2,200

It has been our experience that the resistivity results between 500 and 1,000 ohm-cm may be
considered corrosive, between 1,000 and 2,000 ohm-cm may be considered to fairly corrosive,
and between 2,000 and 4,000 may be considered moderately corrosive conditions with respect to
metallic utility piping and conduits. The results of these tests also indicate that sulfate and
chloride attack to concrete may be considered negligible. A corrosion engineer should be
consulted for additional design information.
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SECTIONFIVE Uncertainties and Limitations

We have observed only a very small portion of the pertinent subsurface conditions. The
recommendations made herein are based on the assumption that soil and geologic conditions do
not deviate appreciably from those found during our investigation.

The site is located in an area of high seismic risk. It is generally considered economically
unfeasible to build a totally earthquake-resistant project; it is therefore possible that a large or
nearby earthquake could cause damage at the site.

Geotechnical engineering and the geologic sciences are characterized by uncertainty.
Professional judgements presumed herein are based partly on our understanding of the project,
and partly on our general experience. Our engineering work and judgment rendered meet current
professional standards; we do not guarantee the performance of the project in any respect.
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pround short cirenit study fer Calpine 679-MW project will be conducted as a part of the
facilities study.

FACILITY STUDY

A Facility Study will be required to determine the system upgrades or modifications required to
mitigate the impacts identified to interconnect the Calpine’s 679-MW generation project. The
Facility Study should include the following scope:

1.

4a.

4b.

Develop the cost of SCE system and direct assigtunent facilities as required to interconnect
the Project 10 SCE’s electrical system. These facilities, not including the generating station
step up transformers, include:

» construction of a switchrack for 2 new 500kV line position at Vailey 500-kV;
*  50G-kV circuit breakers; and
» relay protection and metering equipment.

About 0.5-mile 500-kV transtmission line will be constructed by either Calpine or SCE
under & generaton-tie line agreement, but the generation-tie facilities and costs will not be
included in the Factlity stady.

Evaluate the need for circuit breaker replacement at twenty nine bulk power substations and
eighteen 1[5-kV substations, listed respectively in tabies 5 and 6, where the Calpine 679-
MW generation projects increases the three-phase short circuit duties by 0.1 kA or more.

Perform single-phase-to-ground shost circuit duty to determine the impact of the Calpine
praject on short circuit duties at buses in the SCE bulk wansmission and the Valley 115kV
systems.

Evaiuate the need for circuit breaker replacement at buses for which the facility study
indicates that the Calpine 679-MW generation project increases the single-phase phase-to-
ground short circuit duties by 0.1 kA or more.

Develop costs for the required circit breaker replacement or upgrades.

Perform stability study to verify if the system is stable for single-phase-to-ground fault with
deiayed clearing.

INTRODUCTION

STUDY CONDITIONS AND ASSUMPTIONS

A

oEmEOom

STUDY RESULTS

A,
B.
C.
D.

CONC]

. Calpine Generating Siation
. System Conditions

. Load Flow Study

. Transient Stability Study

. Post Transient Study

. Short Circuit Duty Study

EXECUTIVE SUMMARY

Sonthezn California Edison Company (“SCE”™) performed & Systerm Impact Study as requested by
Caiping Corparation (“Calpine”; for the operaticn of 2 new 679-MW plant te be connected to SCE
at Valley 500-kV substation. The proposed operating date for the Calpine project is Jme 1, 2004,

Caipine’s proposed generation project would be served by a new customer 500 X'V switchrack
connected to the SCE 500-kV system at the Valley S00-KV substation as shown in Figures 1 and 2.
Calpine’s generation praject includes two new 175-MW combustion turbine generators, cach with
an auxiliary load of § MW, md a new 329-MW single steam generator for a net total 669 MW.

The purpose of the study is to determine the adequacy of the California Independent Operator
(“IS0™} Controlled Grid and SCE’s electrical system to accommodate Calpine generation. This
includes identifying any problems with interconnerting the poject and maintaining reliability of the
transmission network, and identify the extent of the need for congestion management if congestion is
created at the TSO Controlled Grid, which falls under CAISO responsibilities. The study accuracy
and the results for the assexsment of the system adequacy are contingen! on the accurecy of the
technical data provided by the customer as shown in Figure 1 and Appendix C. Any changes to
the attached data conld void the study results.

System studies were performed far two system conditions: (a) 2004 heavy summer load forceast
(coincident one-in-ten-years heat wave toad forecast assumption) with high East-of-River/West-of-
River flow and maximum: generation in the SCE’s eastern arca, and (b} 2004 light spring load
forecast {65% of 2004 heavy summer) with high Enst-of-River/West-of-River flow and maximum
generation in the SCE’s eastern area. The study includis assessments for power flow (steady state
and post transient), transiert stability, and short circuit duty analysis, respectivety with and withaut
the new 679-MW generation. :

CONCLUSIONS

1. The load flow analysis identified no loading or voltage drep criteria violation or
generation congestion.

2. The stability studies indicated that the Calpine project has no adverse impact on systerm
stability.

3, Post transiert analysis identified a0 pnst-trénsient voltage deviations criterin violation.
4. The three~pﬁase short circuit duty analysis indicated that the Calpine §79-MW generation

project increases the three-phase short-circuit duties a¢ twenty nine bulk power
sihstations and eighteen 115-kV substations by 0.1kA or more. A single-pbase-io-
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INTRODUCTION

Southemn California Edison Company (SCE) performed a system impact study as requested by
Caipine Corporation for the operation of a new 679-MW plant at Calpine’s Moreno Valley
substation connected to the Valiey 500 kV substation. The proposed aperation date for the
Calpine project is June 1, 2004.

Calpine’s proposed generation project would be served by a new customer 500 kV switchrack
coniected to the SCE 500 k¥ system at the Valley 500 KV substation 25 shown in Figures 1 and 2.
Calpine’s generation project includes two new 175 MW combustion turbine generators, each with
an auxiliary load of 5 MW, and a new 329-MW single stcam generator, for a net total 669 MW.

The purpose of the study is to determine the adequacy of the California Independent Operator
(“IS0”) Contrelled Grid and SCE's electrical sysiem o accommodate Calpine’s generation.
This determination identifies any problems with interconnecting the project and maintaining
reliability of the transmission system, and assesses the exient of the need for congestion
management if congestion is created ac the 18O Controlled Grid, which falls under CA1SO
responsibilities.

The study was performed for twe system conditions: (a) 2004 heavy summer load forecast
(coincident once-in-ten-years heat wave load forecast assumptions) with very high internal
easlern area generation and high West-of-River flow, and (b) 2004 light spring load forecast
{65% of 2004 heavy summer) with very high internal eastern area generation and high West-of-
River flow.

This repert describes the study conditions and assumptions, and presents the results of Power
Flow {steady state and post transient), Transient Stability, and Short-Circuit Duty assessments.

STUDY CONDITIONS AND ASSUMPTIONS

A, Plagning Criteria
The study was conducied by appliying the SCE Transmission Planning Criteria and
Guidelines, as well as the California Independent System Operator (CAISO) Reliability
Criteria. Mere specifically, the main ¢riteria applicable ta this study are as follows:

Load Flow Assessment

The following contingencies are considered for ission or subt ission lines and
5004230 kV transformer banks {(*AA-Banks™):

Assuming the largest unit (San Onofre Unit 2 or 3) initially off and then:
= Single Contingepcics (N-1 Line or N-1 AA-Bank)

Congestion Assessment

The following principles, outlined below, were used for accommeodating generation inte
the SCE transmission system that fall under CAISO jurisdiction:

«  Sufficient transmission capacity shall be maintained to accommodate all existing
Must Run and Regulatory Must-Take generation resources with al! facilities in
service

s  Sufficient ransmission capacity shall be maimained to accommodate the total
ouiput of any single market generation resource which is not classified as Must-
Run

» The CAISO protocol on congestion management shall apply when iwo or more
market generation reseurves which are net classified as Must-Run exeeeds the
available capacity of the system

The following Giide for intercanmection studies was used in developing power flow runy
10 be studied in analyzing congestion issues associated with this generation project: v

a} For Base Case conditions (all transmission facilities in service), ran the system

b) For Base Casc condilions, add the total cutput of the proposed Calpine peneration.
Run the system as a)

¢} If the normal loading limits of some facilities are exceeded with the addition of
the project, reduce project generation until the overdoad is mitigated.

The results of these studies should be abie fo identify:

a). If there is capacity available on the SCE transmission system to zccommodate the
proposed Calpine penetation addition without the need for systern upgrades

b). If ine or substation overloads exist in the area, along with an estimate of the
magnitude of the overloads, and

¢). 1f thete are any impacts to the power import capabilities of any of the
transmission paths serving Southern California.

B. Calpine Geveration Station

Figurc 1 shows the one-line diagram of the Valley 50G KV substation including the
proposed Calpine project. A summary of the net total power output for the new units is
as follows:

Assuming both San Onofre Units 2 and 3 in service and then:
¢ Single Contingencies {N-1 Line or N-1 AA-Bank)
« Dounble Contingencies (N-2 Two Lines, N-1 Line and N-1 AA-Bank}
{Outages of two AA-Banks are beyond the Planning Criteria)

The following Joading criteria are used:

Transmission Lines (230 and 500 kV) Base Case 100%
N-1 115%*
N-2 135%*
Subtransmission Lines (66 and 115 kV) Base Case 100%
N-1 135%*
N-2 135%*
500-230kV Transformer | Base Case 100% of Normal Loading Limit
Banks {AA-Banks) Long-Term** | 110% of NPL {24-hours)
Purchased after 1970 Short-Term** | 150% of NPL (1-hour)

*Except when specific lower limitations have been identified

**[{ no factory heat tun studies (FHR) or load capability studies (L.CS) are availahle.
Higher limits can be used if FHR or LCS are availabie, as long as they do not exceed 3
120% and 160% of NPL for long-term and short-term respectively. *

For AA-Banks purchased before 1970, the above limits are the same, except for the long-
term limit which is enty 100% NPL.

Stabiliry Assessmern!

The Transmission Sysiem is to remain stable under 2 three-phase faull at the most eritical
focations, normally cleared, with the loss of one or two transmission lines.

The stability study for single-phase-to-ground fanits with delayed clearing will be
completed in the facility study.

Powsz Transient Assessment

The maximum voltage deviations allowed under contingency conditions in the post
transient time frame are:

e 3 percent under N-1 assuming both San Onofre generating units on

» 7 percent under N-1 assuming one San Onofye generating unit off
s 10 percent under N-2 assuming both San Onofre generating units on

Proposed Calpine Gensration

Total Net Qutput 679 MW

2 Uniss (CT1-CT2) 175 MW each

1 Unit (STI) Jtwenty nine
MW

Total Auxiliary Load TOMW |

The interconnection point of the proposed generating facilities to the SCE system is the
Valley 500 kV Substation bus.

‘The dynamic data for the new generating gas turbine and steam units {gencrators,
exciters, governers, and power system stabilizers} using the GE PSLF models, as
provided by Mr. Greg Lamberg of Calpine Corperation, is shown in Appendix C,

System Condiiions

To simuiate the SCE transthission system for analysis, the study used the same databases
that were used to conduct the 2001-2005 CAISO Controlled Transipission Expansion
Plan. The data base was medified to include 2l the projects ahead of the Calpine project
in the system impact studies queue {generation and lines), it particular the SDGE
preposed Rainbow-Valiey 500 kV line project. This assumption was made in effort o
capture the worst system condition for load flew, post-transient voltage, transient
stability, and short cireuit duty.

The study considered two system load conditions: heavy summer and light spring. The
summer peak load forecast were based on the SCE’s 1999 Transmission Bubstation
Transformer Capacity Assessment, and reflects a coincident one-in-ten-years heat wave
load forecast assumption, The 2004 Joads for heavy summer and lipht spring system
conditions is shewn in Table 1.

Load Flow Study

Load flow studies were conducted for the SCE bulk transmission sysierm under heavy
summer and light spring conditions. Further description of the case assumptions follows:

a). 2004 Heavy Summer

2004 heavy summer load with high internal generation in SCE eastetn area
electrical system and high West-of-River import (6,065 MW). Generation
included: Year 2000 reliabiiity must-run, regulatory must-take, all existing
generation in eastern area including wind generation, and all ather proposed
generation projects n quene up to Calpine project. Generation pattern was



maximized in the eastern area to identify extent of potential congestion afier the
Calpine project.

b).

=

2004 Light Spring

2004 light spring load with high generation in SCE’s eastern area electrical
system and high West-of-River import (6,215 MW). Generaticn included: Year
2000 reliability must-run, regulatory must-take, all existing generation in eastern
aren including wind generation, and all other proposed gencration projects in
queue up to Calpine project. Generation pattern was maximized in the eastern
area to identify extent of potential congestion after the Calpine project.

SCE AREA TOTAL GENERATION, IMPORT,
LOAD AND LOSSES (MW)
Surnmer 2004 Spring 2004

No Calpioe Case 1 No Caipine Case 2
Generation 15,624 15,355 g.153 8,165
Lmport 6,662 6,662 6,410 6,410
Load 21,705 21,715 14,198 14208
Total System Losses 581 502 i 37T 366 |

Contingencies

For each of the four cases, load {low simulations of the bulk power system were
conducied for the base case, and 2 total of 93 single contingencies and 93 credible N-2
contingencies for lines and 500-230 kV transformer banks. Due to the size of the
contingency list, the list is not included in this report but is available upon request.

To assess the single-clement contingencies, power flow cases with one San Onofre unit
off and both SONGS unit on were utilized. For double-element coniingencies, both San
Onoffre units were assumed on-line. For the contingencies that caused thermal line
overloads, additional studies were conducted to determine if the overload were triggered
by the Calpine project.

Transient Stability Study

Stability swdies were conducted for the contingy listed in Table 3. Stability studies
were conducted with 5-cycle 3-phase faults on 230-kV buses and 4-cycle 3-phase faults
on 500kV buses in the vicinity of the Valley 500-kV bus.

The same two Calpive project cases used for power flow studies were also used for the
stability study. For each of the two cases, a lotal of 14 critical contingencies were
evaluated for stability.

illustrate the base case power flows of the Heavy Summer {plots: La-11) and Light Spring
(plots:2a-2{) for with and without the new Calpine 679-MW generation.

Sinple Contingencies (N-1

As shown by Table 2-2, under 2004 Jight Spring conditions addition of the Calpine 679-MW
project reduces the loading of the Devers-San Bemnardine Mo, 1 230-kV line from 105% 10
103% under the N-1 outage of the Devers-Valley 500-kV fine. Although these Joadings do
not exceed the standard loading criteria of 11G%, they exceed the limitation of 100% on this
line. This loading problem will be eliminated by a Remedial Action Scheme for the
proposed merchant project ahead of the Calpine project in the queue.

Double Centingencies (N-2

The study idertified a0 N-2 coatingency problems with commeon mode failure (same
corridor or same tower) for both the Heavy Summer and Light Spring cases, as shown in
Tables 2-1 and 2-2. The highest impact was on the Devers-Yalley 500kV line in both
Heavy Summer and Light Spring cases: for Heavy Summer this line loading reduces to
54% from 63% and for Light Spring to 56% from 63% (with the addition of Calpine
project) under the outage of Devers-San Bernardino No. 1 and 2 230kV lines.

Transient Stability Study

As shown in Table 3, all three-phase transient stability cases were found te be stable.
Therefere the addition of the new Calpine project does not adversely affect system
stability.

The transient stability study for single-phase-to-ground faults with delayed clearing will
be conducted in the facility study,

Post Transient Veoltage Study

The sieady state load flow study was used as an initial screening method for voliage
deviation violations. Any bus voltage deviations greater than 5% under N-1 or N-2
contingencies were considered for post transient analysis. The list of these critical
contingencies is summarized in Table 4.

The new Calpine project did not cause post transient voltage deviations viclations (in
excess of 5% under N-1 and 10% under N-2). Under N-1 contingencies the highest
voliage deviations oceurs at Valley and Devers 500kV and Moraga and Valiey 115kV
buses under the outage of Pale Verde-N. Gila 500kV line. Under N-2 contingencies, the
highest voltage deviation was jdentified at Santiage 230kV under the outage of Santiago-
San Omofre Nos. 1 and 2 230kV lines.

The stability study for single-phase-to-ground faults with delayed clearing wili be
conducted in the facility study.

Post Transient Study

The post transient voltage studies were condusted for the contingencies resulting in the
iargest voltage drops identified by load flow studies in order to determine the impact of
the Calpine project o the post transient voltage deviations of the 230-kV and 500-kV
bulk power system.

Short Circuit Duty Stad:

To determine the impact of the Calpine project on short circuit duties at buses in the SCE
bulk transmission sysiem, the study calculated the maximum symmeirical three-phase
short circuit duty at all bulk power system buses and Noomally Expected three-phase
short circuit duty at the Valley system 115-kV buses. 1t should be noted that the Valley
113-kV system 1s no1 ISO controlled because it is served radially from the Valley 500-kV
bus.

The stdy used a 2004 heavy summer scenaric with all generators in service. The study
also considered the following major transmission upgrades based on the current plans for
the projects identified in the CAISO Controlled Transmission 2001-2005 Assessment and
the market generation projects which interconnection studies have already been

performed:

» Rambow-Valley 500kV project
+ Mira Lowa #4 AA-Bank in 2003.

Single-phase-to-ground shett circuit duty study will be conducied in the facility study.

STUDY RESULTS

Al

Load Flow Stud;

For both 2604 heavy summer and light spring conditions, the new projeet resalts in
reduced line loadings under the base case, N-1, and N-2 line contingencies, as shown by
Tables 2-1 and 2-2 respectively, for the lines on which the project has the largest impact.

Base Cases

Addition of the Calpine 679-MW generation project does not result in any line loading or
voltage drop criteria violations, or generation congestion. Power Flow Plots in Appendix A

Short Cirenit Duty Study

The study results indicate that the Calpine’s project increases three-phase shori-cireuit
duties at twenty nine bulk power substations and eighteen Valley 115-kV substations by
0.1 kA or mere, 2s shown in Tables 5 and 6, respectively.

Single-phase-to-ground short circuit duty study will be conducted in the facility study.

CONCLUSIONS

i. The load flow analysis identified no loading or voltage drop violation or generatien
congestion.

2, The stability stadies indicated that the Calpine project has no adverse impact on
system stability.

3. Post transient analysis identified no post-transient voltage deviations criteria
violation.

4. 'The three-phase short circuit duty anaiysis indicated that the Calpine 679-MW
generation project increases the three-phase short-circuit duties at twenty nine bulk
power substations and cighteen Valley 115-kV substations by 0.1kA or more. A
single-phasg-to-ground short eircuit stady for Calpine 679-MW project will be
conducted as a part of the facilities stody.

FACILITY STUDY

A Facility Study will be required to determine the system upgrades or medifications required to
mitigate the impacts identified to interconnect the Calpine’s 679-MW generaticn project. The
Facility Study should inctude the following scope:

L

Develop the cost of SCE system and direct assignment facilities as required to interconnect
the Project 1o SCE’s electrical system. These facilities, not including the generating station
step up transformers, include:

« construction of a switchrack for a new 500kV line position at Valley 300-kV;
* 3500-kV eircuit breakers; and
e refay protection and metering equipment.

About 0.5-mile 300-kV transmission line will be consiructed by ¢ither Calpine or SCE
under a gensraton-tic line agreement, but the generation-tie facilities and costs will not be
included in the Facility study.
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Evaluate the need for circuit breaker replacement at twenty mine bulk power substations
and cighteen 115-kV substations, listed respectively in tables 5 and 6, where the Calpinc
679-MW generation projects increases the three-phase short circuit duties by .1 kA or

3

maore,

4a.  Perform singie-phase-to~ground short circuit duty to determine the impact of the Calpine

project on short circuit duties at buses in the SCE bulk transmission and the Valley 115kV

sysiems.

4b, Evalnate the need for circuit breaker replacement at buses for which the facility study

indicates that the Calpine 679-MW generation project increases the singie-phase phase-to~

ground short circuil duties by 0.1 kA or more.

Develop costs for the required circuit breaker replacement ar upgrades.

5.

ground fanlt with

Perform stability study to verify if the system is stable for single-phase-to-

delayed clearing.

6.

FIGURES
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TABLE 1

(OMNE-IN-TEN YEAR ADJUSTED NONCOINCIDENT PEAK LDAD}

A-Station Loads for 2004 Heavy Summer and Light Spring
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TABLE 3

TRANSIENT STABILITY STUDY RESULTS
CALPINE - MORENO VALLEY INTERCONNECTION STUDY

FAULT HEAVY SUMMER LIGHT SPRING

CASE LOCATION CONTINGENCY STABILITY RESULTS | STABILITY RESULTS
-1 Contingencies vAth One SONGS Uni Off-Line

1 |Devers 2200 Bus Devers-5an Bemardino #1 230KV Line STABLE STABLE

2 |Devers 230k Bus Devera-Miraga 230KV Line STABLE STABLE

3 |Devers 230k Bus Devers Coachelia 230k Line STABLE STABLE

4 Devers 200k Bus Deusrs-Vista #1 230KV Line STABLE STABLE

5 |Devers 500k Bus {evers-Vailsy S00KV Ling STABLE STABLE

5 |Palo Vere 500KV Bus. [V—— STABLE STABLE

7 [Palo Varne 5004V Bus Pala-Verde-North Gila SOOKY Line STABLE STABLE

3 |Valey 500KV Bus Valiy-Semanc 500 kv Line L
-2 Coniingancias with Balh SONGS Unita On-Ling

9 |Devers 2308V Bus 3::':_‘3;’::;;’:3 :I::?‘Dw Lina STABLE STABLE

10 Devers 230KV us. zm:":‘“z“z‘s'::‘f 12 230y Line STABLE STABLE

11 |Devers 2300V sus D L STABLE STABLE

12 [Devers 230k Bus e ey 1ne STABLE STABLE

13 [Lugo 500kv Bus tﬁ:’:‘: o oo L STABLE STABLE

14 |San Cnolre 230KV Bus Trip SONGS Units #2 &4 STABLE STABLE

Nots: Singiz-Phase-o-Ground Faulls with 12-Cycle Delay Cleaning Time wall ba studied as part of the: Faciklies Sludy

TABLE &

MAXIMUM THREE PHASE SHORT CIRCUIT DUTIES

INCREASED BY 0.1KA OR MORE
BY ADDITION OF CALPINE PROJECT
BEFORE CALPINE | AFTER CALPINE CHANGE
NAME Ky X/R KA XIR KA KA

PROJECT

MORENGVL 500 23.3 17.5 175
VIDLATIONS

MRLOMA E 230 239 54.2 24.0 648 0.5
MRLOMA, W 20| 239 642 240 64.8 [
VILCA PK 230l 208 45.7 20.8 45.3 0.6
REVIEW

LUGO 500) 215 43.0 216 434 0.4
MIRALOMA 500 24.7 323 248 328 0.5
SERRANO 500[ 235 281 FEX] 8.4 10
VINCENT 500|172 U5 172 346 [K]
ALMITOSW 230] 273 412 273 41.3 0.1
BARRE 230{ 7.7 489 177 50.2 X1
CENTER 5 230 157 41.0 15.7 411 [Nl
CHING 730] 16.5 480 16.5 48.3 0.3
DEVERS 20| 172 313 176 317 0.4
ELLIS 230 175 415 175 420 0.1
ETIWANDA = 4532 220 45.4 02
HUNTGBCH a0 169 BT 169 36.8 0.1
JOHANNA 230] 183 6.3 183 264 0.1
LBEACH 236] " 13.8 FLN] 138 288 0.1
LEWIS 230] 194 438 196 443 05
LUGQ 280 215 40.0 275 0.1 01
MESA CAL 2a0] 161 536 18.1 83.7 0.1
OLINDA 230 139 74 138 75 01
FADUA 230] 148 181 4.8 192 0.1
[S.ONOFRE 230|287 487 26.1 9.0 03
SANBRDNO 230 167 | d47 8.7 349 0.2
SANTIAGO 230|180 263 19.0 284 0.1
SERRANO 230 727 82.1 238 529 08
VINGENT 230] _18.3 553 18.3 594 0.1
VISTA 2300 184 434 184 34 0.3
WALNUT a0l 138 39.2 138 %3 0.1

TABLE 4

POST-TRANSIENT VOLTAGE DEVIATIONS RESULTS
CALPINE - MOREND VALLEY INTERCONNECTION STUDY

2004 Heavy Summer

MAXIMUM VOLTAGE DEVIATIONS IN EXCESS OF 3 PERCENT

CASE [CONTINGENCY" BUSES % VOLTAGE DEVIATION
BEFORE AFTER
N-1 Contingencies
1 Devers-San Bemardino #1 230kY Line None — -
2 Devers-Mirage 230V Lins None - -
3 Devers-Coachelia 230kV Line Nona - -
4 Devers-Vista #1 230KV Ling None — -
5 Devers-Valiey S00kV Line Nona - -
13 Devers-Palo-Verde 500kV Line Eagle Mountain 16| 33 -
Lugo 500kV 32 -
J. Hinds 3.3 =
7 Palc-Verde-North Gila S00kV Line [Vailey E00KV 6.1 33
Devers 500kV 5.9 38
Walley 115KV 6.3 4.4
Lugo 500KV 3.3 -
IMaraga 1158Y 6.8 4.7
N-2 Confingancies
Devers-San Bemardino #1 230kV Line
8 Devers-Vista #2 23CkV Line None - -
Davers-Mirage 230kV Line
El Devers-Coathelia 230V Ling Mirage 230kV 1 32
Lugo-Mira Loma # 2 500KV Line
10 Lugo-Mira Lomna # 3 500kV Line Nene - -
San Onofre-Santago # 1 230kV Line:
11 San Onofre-Santiago # 2 230kV Line [Santiagn230ky 5.3 £.1
Jokanna 230kY 4.5 44
Eliis 36 35
H. Beach 230kV 33 a2
Devers-San Bemardino No. 1 230kV _
12 - |Devers-San Bermardino No. 2 230kV. None -

TABLE 6

MAXIMUM THREE PHASE SHORT CIRCUIT DUTIES

INCREASED BY 0.1KA OR MORE

BY ADDITION OF CALPINE PROJECT

115 kV BUS "K;WW
ALESANDRO 6.047 G145 0.1
[AULD 9.580 8.61 0.3
BUNKER 11,114 11.452 a3
CAJALCO 5.618 5.704 0.1
ELSINORE 6.345 6.455 a1
IVYGLEN 3044 3.089 0.0
MAYBERRY 7.40% ) 7.551 0.2
MORAGA 6.832 B8.950 a1
MORENO 5916 6.011 0.1
MWD 7.385 7.536 0.2
NELSON 5.095 9.323 02
NEWCOMEB 7.797 7.952 .2
PAUBA 5.242 5.317 01
PECHANGA 5707 5.796 04
SKYLARK 7.214 7.358 0.1
STADLER 5933 6.029 01
STETSON 8.638 8.844 02
VALLEY 2¢.807 22.024 12
VALLEY SQ. 20.383 21.650 12
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s i B-1: Heavy Summer
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e s T B-2: Light Spring
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BB CENTRAL - -
‘ % i | =ELATIvE_ROTOR ANGLE “ CalphsaB. Chr |
200001 COMPANT 7rl Dec OB 1071B127 2000 | DINLps LTI Filessealphsa, sav }
. T T T ; v 7 T T !
i
16l oof -
i
12000 -
|
&0, 000l —_

Transient Stability

B-1: Heavy Summer — With Calpine

RS - _‘
.00, N
166 0L —

. B B
-200. 0] { | { L 1 L i :
0, 01667 , Time, sec. 11,4000 |
-200,0 o ang 24261 03281 18,00 1 200,00 |
-200. 0 + ang 25854 CALPICT 18, 60 1 200, 00
+200. 0 *® ang 25655 CALPST 23.00 1 200. 00

2004 Heswy Summer

4-CYCLE 3-Phase Fault on Vailey SOG-KY Bus

Lontingency - Serrano-vailey SOOKY Linz

SYSTEM STABILITY STUDY CASES - Case BiWith Caipine (679 M
calphsa. sav + calphsa,dyd + calphsas.swt



i GENERSL N i
| % e 230EV_ BLIS_wOL TBEMEG calphsad. onf ]
ol & Cameany . Tri Dec 0B 10:1BI27 2000 | Divups P12V Leshcal phsa, sav ‘
R 7 T T i T T
|
:aun| |
P -
1 %00, -
|
|
| I
1
0.5200] J
a.ss00l N
0. 70m0f =
«
a.miof -
n.svon .
o.smL .
©. 5000} £ | i | { 1 | !
0., 0667 . Time, sec. 11,0000
0. 5000 a vbus 240G ETIHANDA 230,00 1 1,2000 ;
0.5000 + vhus 4806 MIRRGE  230.00 ! 1. 2000
a.5000 *® vbus 24093 MIRALDMA 230.00 1 1.2000
. 5000 * wbug 24281 L032.F1  18.00 1 1. 2000
2004 Heavy Sumner
W-CYCLE 3-Fhase Fault on valley 500-kv Bus
Contingency - Sefrand-valley SO0KV Line
SYSTEM STABILITY STUDY CASES - Case THIth Calpine (679 MWJ ©
Calpnsa. sav + calphsa, dyd - calphsad, swt
S T
‘ % i SCOKY_BLIS_UZL TGEnAG calphsaB. chi |
ek Zarean Fri Dec 08 10118124 2000 Biwups] 112401 lasical phsa. sav |
T T T T T T T
100l
)
asodP
5 i
aeal
asoo_ -
v seal -
1
o T100]_ _.
susol B
o.57000 _
|
H L
©. 5000] L I | L 1 | L | i
0. 01667 A Time, sec. 1. 0007 |
Q. 5000 a vhus 1502t PALOVRIE 500.00 1 1.2000°
0. 5000 + vhug 14931 PALDVRD1 24,00 1 1.2000
0.5000 * vhus 4901 DEVERS 500,00 1 1. 2000
0.5000 = vhus 24086 LUSO 500.00 r 1. 2000
0.5000 x vbus 24092 MIRALOMA 500.00 1 1. 2000
0.5000 @ vbus 24156 VINCEMT 500.00 1 1. 2000

200% Hesvy Summer

4-CYCLE 3-Phase Faylt on Valley S00-kv Bus
Contingency - Serrang-Valley SOOKY Line

SYSTEM STABILITY STUDY [ASES - Case BIWTth Calpine
ctlphsa. sav + Ccalphsa. dyd » CalphszB. swt

1679 )

SENERSL — ; i
% i 230KU_BUS_VOL THE_M4G calphsad. chi !
oo Compant Fri Dec 08 10:18:25 2000 Di%upsl P12\ 1 leshcal phsa sav i
" i !

T T T T T T T T
Vsl -
|

.oeaa|

o.a200}

0.8508

o.oal_

0. 7100

vl

o570

o 1 -l L | 1 | L 1 1
0. 01667 N Time, sec. 11, 0000
0.5000 [=] whus 24804 DEVERS 230, 00 1 1, 2000
0.5000 + vhus 24056 ETTHANDA 230,00 1 1.2000
Q. 5000 £ whus 2w306 HINAGE  230.00 1 1. 2000
0. 5000 * vhus 24093 MIRALOMA 230. 0Q 1 1.2000
3,50 x vhug 24132 SANBRIND 230.0G 1 1, 2000
@. 8000 @ whus 24201 ¢sTa 230. 00 1 1.2000
2004 Heavy Summer
Y-CYCLE 3-Phase Fauit on Valiey 500-KY Bus
Contingancy - Serrang-valley SO0KV Line
SYSTEM STABILITY STUDY CASES - Lase BiHith Calpine (679 HW)
catphsa. sav + calphsa.dyd » calphsa8. sut
l { GEmERAL - I - '
L ELETTRIL RELATIVE_RDTOR_ANGLE 5 talphsa¥. chi :
2o m‘ LOMPAaNY Fri Dec 0F 10124115 2000 } DiNupsliTIEN T lashcalphsa. sav |
- ‘ : T T T T T T T 1
‘ 1
140,00 _
*20. 00| 4
i
i
| :
an.mF —
l .
/ :
!
40, 0000 —_
[ . 4{
& —5 a@q— m—— e =V |
40, boo— _‘
'
£a. 0001 <‘
_u.cn) -
-m.w{_ -
i
: |
2om. L 1 i 1 ! ! I : | |
0. 01667 . Time, sec. i1.0000 !
-200,0 o ang 24052 MTNUIST3 il 200..00 |
-200. 0 + ang 24052 MTNVISTR L 204. on
200, 0 £ 3 ang W73 COOMA_G2 1 200, 00
-200.0Q *x ang 24129 5. ONDFR2 22,00 2 200, 00 1

J

2004 HEAWY SUMMER

4-LYLCLE 3-Phast Fault on Paloverds SOOKY Bus
Contingency-REMOVE PaL OVERDE-N, GILA S00 KV LINE

SYSTEM STABILLTY STUDY {ASES - Casc O7IHith Calpine {679 MW}
calphsa.sav ~ calphsa. dyd + calphsa7. swt




calphsa.sav
calphea.dyd

TITLE

2004 Heavy Summer -
4-CYCLE 3-Phase Fault on Valley 300-8V 3us

Contingency - Serrano-Valley ECOKV Line

SYSTEM STABILITY STUDY CASES-Case 2:With Calpineis7% MW}
calphsa.sav - calphsa.dyd + calghsad.swt

RUN 10

cc

QC  *%*%» CALPINE: MORENC VALLEZY SYSTEM IMPACT STUDY ******
cc

CC APPLY A 4 CY¥CLE 3-PHASE FRULT ON THR VALLEYSC 500 BUS

[aie)

FE. 0.0 "VALLEYSC" 500

CC  CLEAR FAULT

CFB 4.0 "VALLEYSC" 500

<c REMOVE SERRANQO VALLEY 500 KV LINE

LL 4.0 "SERRANCQ " 500. "WALLEYSC" 500. "1 "

GEMERAL il
CLECtRIC RELAT {VE_ROTOR.ANGLE ChlpRsaT, ChE
CoMPanT Fri Dec 08 !DI21I14 2000 Divupslff13\vf1lesicalphsa. sav !
il T T T H v H T 1
&0.00 _J
i
f ‘
w.ol -
|
i
43, 000 Qk f e, —J
0,000l —
1
0. 00| _!
a.000| -
1000 -
-Ik0.oal -
~200, 90 ) 1 I 1 | | i 1 I
Q0. 01667 . Time, sec, 11,0000
-200.0 =1 ang 14931 PaLOVRD!  24.00 ' 200,001
-200.0 + ang 2409 MOMAVICE 22,00 H 00,00
-200.0 * ang 24095 MOWaviCC 22,00 L 200.00
2004 HEAUY SUMHER
4-CYCLE 3-Prase Fault on Paloverds SDOKV Bus
Cantingency-REMOVE FALOVERDE -N. GTLA 500 KV LINE
SYSTEH STABILITY STUDY CASES - Lase Q7iWith Calpine (579 M)
calphsa, sav + Calphsd. dyd - talphsal. swt
CASE S

1
% Rt ! “ERMINAL V0L TSE.HMAGN " calpnsad, chi '
gl CoMPany 1 7ri tec D@ 10:18:23 2000 }u:\upstmz\r:lcs\cnphsa.s.w |

.

. T T T T T T T i
|
| |

[E . _

i
1.ce00 -

c.900] 4

B

FRN ]

©. 85001 — —
[

I

0. 79001 —

a.700f _

!
o.entol —
;

o, 5ol
. 50001 | ] | | ] | A | 1 |
0. 01667 . Time, sec. 1726000 |
€. 5000 o vhug 24001 ALAMTI G 18,00 1 \.2000|
0.5000 + vbug 24095 MOMAUICT 22.00 1 1.2000 )
0. 5000 * vhug 24050 MTNVISTY 15,50 ' 5. 2000
0. 5000 * vhus 24151 VALLEYSC 500.00 ' +.2000 |
0. 5000 x vhus 25653 CALPINE 500,00 1 1. 2000

2004 Heavy Summer
M-CYCLE 3-Phase Fault om valley SO0-KV Bus

Contingency -

Serrano-Valley SO0KV Line
SYSTEM STRBILETY STUDY CASES -

Case BiHith Calpine

cajphsa, sav + calphsa,dud + calphsad. swk

(679 M)

GENERAL _ T -
% L erTRiC | 2206V _BUS WL TGE _MEE calphsai. che |
¢ COmMRANT Fri Dec 09 10321113 2200 Ditups! 1127 T1leshcal phsa, sav |
200 T T T v T T |
I
1m0l !
i

i

aeoal -
i
0, $90d = |
|
9. 92004 =
0. vseol -
{
0.7e00] _
i
u.'noe}. 4
|
e -
0,570 = ._l‘
05600 ! L 1 1 | 1 | |

0,01667 . Time, sec, 11, 0000

©.5000 =] whus 24056 ETIWANDA 230.00 [ 1.2000

2. 5000 + wbus 24806 HIRAGE 230,00 1 1. 2006

0. 5000 * vhus 24093 MIRALOMA 230.00 | 1, 2000

0. 5000 - vhug 261 03261 16,00 1 1. 2000

2004 HEAVY SUMHER

4-CYCLE 3-FPhase Fault on Falaverde SOOKY Bus

Cont I ngency-REMOVE PALOVERDE-N. GILA 500 Kv LINE

SYSTEM STABILITY STUDY CASES - Case O%IWith Calpine (679 tM)

calphsa.sav + calphsa, dud + calphsa7Z, swt

g

.



SENERSL =
% petili SELAT [VE_ROTOR _GNGLE
Tri Dec GB 10131113 2000

ConPanT |

calphsal, cif
Disupsifri2nryfe:

SNCalphsa, $av |
T T

calphsa. sav + calphsa.dud + calphsa7Z, swt

i
] '
sn.mr i
i
5o o0l . -
[
0. 0000,
-M o e—
40, 0001
i
20, ool _ -
i
-120.000 N
180,00} —
- 20000 | 1 ! 1 ! | H
0. 01667 . Time, Sec, +1. 0000
-200. 0 o ang 24261 [D32.G1 1B, U G1 200.00
-200,0 + ang 95654 CALPICT  18.00 ! 200. G0
-200.Q - ang 25655 CaLPST  23.00 t 20, 00 ]
i
2004 HEAUY SUMMER
4-CYCLE 3-Phase Faull on Faloverds SOOKV Bus
Cont i ngency-REMOVE PALQUERDE -M, GILA GO0 KU LINE
SYSTEH STABILITY STUDY L[ASES - Case OTiHICh Lalpine (679 MW}
calphsa. sav « calphsa.dgyd + calphsa7. sut
! SENCRAL H
| CLECTHIC 230KV _BUS_YOLTGE.M&G <alphsai.cht i
— CaMPany Fri Dec Q8 10;24312 2000 D DivupsifiI2sfilesncalphsa, sav |
b T T T T
|
13l -
i
| |
!
1. oanal =
!
i
9.
9. 7200)
. B500(—
0. 7800 .
o700 s
. 6400,
w5v0al -
0. 5000) | ! | L 1 } 1 1
0, 01667 . Time, sec. 11. 0000
0.5000 e} vhus 24004 DEVERS 230,00 1 1. 2000
0.5000 + vbys 24356 CTIWANDA 230.00 H 1. 2000
0.5000 * vbus 24806 MIRAGE 230,00 1 1.2000
0.5000 * vhus 24093 HIRALDMA 230,00 1 1. 2000
0. 5000 = vbus 24132 SaNBRIND 230.00 | 1.2000
0. 5000 + vbhus 24901 VSTA  230.00 1 1. 2000
2004 HEAVY SUMMER
4-CYCLE 3-Phase Fault om Paloverds SOOKV Bus
Cont I ngancy-REMOVE PALOVERDE -N. GlLA S00 Kv LINE
SYSTEK STABILITY STUDY CASES - Case O7:With Calpine (RT3 M)

calphsa.sav
calphsa.dyd

TITLE'

2004 HERVY STUMMER

CASE 7

4-CYCLE 3-Phase Fault on Paloverde S$0Q0KV Bus
Contingency-REMOVE PALOVERDE-N.GILA 500 XV LINE

SYSTEM STABILITY STUDY CASES-Cass 7:With Calpine(s79 MW}
calphsa.sav « calpnsa.dyd + calphsa7.swt .

RUN 12.0 .
[als}

€0 wwwer CALPINE: MOREND VALLEY SYSTEM IMPACT STUDY *»a%ex
CC APPLY A 4 CYCLE }-PHASE FAULT ON THE PALOVERDE S00 KV BUS

oCc

FB 0.0 "PALOVRDE" 500

CC  FLASH SERIES CAPACITORS IN: MOENKOPL- YAVAPAIL-WESTWING LINE

FC 0.0 "MOENKOPL™ 500. "YAVABAI -
FC 0.0 "YAVAPAT " 540. "WESTWING"
CC FLASH SERIES

FC 0.0 "NAVAJO " 500. "WESTHING"
FC 0.9 "MRVAJO " 500. "WESTWING"
CC  FLASH SERIES

FC .9 "PALOVRDE" 500. "DEVERS "
FC 0.9 "PALOVRDE® 500. "DEVERS "

CC FLASH SERTES CAPACITORS
CC VALLEY-MIGUEL 500 KV LINES

sag. 1“1
500. "1 " 2

CAPACITORS IN: NAVAJO-WESTWING LINE

500. "1 " 1
500, i "3

CAPACITORS IN: PALC VERDE-DEVERS LINE

500. "1 "k
500. "1 " 3

IN: PALO VERDE-N.GILA- IMPERIAL

FC 0.0 "PALOVEDE" $00. "N.GILA " 500. "1 " 3

FC 0.0 *"W.GILA * 500. "IMERLVLY" 50Q. "1 " 2

FC 0.0 "IMPRLVLY" 500. "MIGUEL " 50Q. "1 " 1

CC APPLY A SHMW{7.2%) MACHINE FAULT DAMPING TC PRLO VERDE UNITS
GFD 0.0 "PALOVRDL" 24.00 "1 ° 0.072485

GFD 0.0 "PALOVRDR" 24.00 "1 " 0.072485

QFD 0.0 "PALOVRDI® 24.00 "1 " D.Q72485

CC CLEAR FAULT

CFB 4.0 "PALOVRDE" 500

[slad REMOVE FALQ VERDE-NORTH GILR

DL 4.0 "PRLOVRDE" 500. "N.GILA
CC REINSERT SERIES {APACITCRS IN:
€C VALLEY-MIGUEL 300 KV LINES

LINE
" 5a0. "L "
PALO VERDE-N.GILA-IMPERIAL

RC 4.0 "PALOVRDE" 500. "N.GILA =" 500, "1 * 3
RC 4.0 "R.GILA . * 504, "IMPRLVLY" 580. "1 ™ 2
RC 4.0 "IMPRLVLY" 500. "MIGUEL * S0O. "1 " 1
CC REMOVE FAULT DAMPING TO PALO VERDE UNITS
GFD 4.0 "PALOVRDL" 24.00 "1 " 0.0
GFD 4.0 "PALOVRD2" 24.00 "1 " 0.0
GFD 4.0 "PALOVRD3" 24.00 "1 " 0.0
CC REINSERT SERIES CAPACITORS IN: MOENKCOPI-YAVAPAI-WESTWING LINE
RC' 2.0 “MOENKOPI" 500. "YAVAPAI " 500. "1 " 1
RC 8.0 "YAVAPAI " 500. "WESTWING" 500. "1 " 2
€C REINSERT SERIES CAPACLTORS IN: NAVAJO-WESTWING LINE
BC 8.0 "NAVAJO " 500. "WESTWING" 500. "1
RC 2.0 "NAVAJO ¢ 500. "WESTWING® S00. "1 " 3
| EEHERAL ! I
| e 230KV BUS VOL TGE .MAG calphsa7. cht |
- CoMPanY 1 Frl Dec 08 10:21112 2000 DINWPS|FUI2N L eshcal phia. sav !
B L T T T T T T ‘
ra00) ~
1
1ooepal_ -
i
2
Q. 9200 —
T
I
0. 8500} ..I
2. 7800) -
|
o100 -
0. 8400
o s} J
H
0, 5000, | 1 [ { [ I | | |
0. 01667 N Time, sec. 11, 0000
0.5000 o vbus 24804 DEVERS  270.00 1 1.2000
0.5000 + vbus  PYOSG ETIWANDR 230.00 1 1. 2000
0. 5000 * vbus 24806 MIRRGE  30.00 1 1. 2000
0.5000 = vhus 24093 MIRALDHA 230, 00 1 1.2000
0. 5000 x wbus 24132 SANBRDNO 230.00 1 1.2000
.5000 # vbus 24901 vSTA 230,00 1 v 2000
2004 HERUY SUMMER
4-CYCLE 3-Phase Fault on Paloverde SO0KY Bus
Lontingency-REMDUE PALOVERDE -N. G714 500 KV LINE
SYSTEM STABILITY STUDY CASES - Case O7IWith Calpine 1673 Mu)

calphsa, sav « calphsa.dyd + CalphsaT¥. swt



% GENERDL 1
[t TERMINAL UL TGE _MAGN ‘1 calphsa?, chf i
- CoMPany Fei Dee 08 10321309 2000 1 Disupslrir2nsilesscal phsa, sav |
) T T T g T T T
.
T.13008
|
|
1. 0R00Y i
C ‘]
——
o, 5%0af ;
2. %200 _
n.mj_ __E
|
o, 78001 _|
¢
PR . #
I
a.4uo0l_ .
0,570, _!J
1. 5000 1 L L ] i | 1 £ |
0.01667 N Time, seC, 11,0000 ¢
0.5a00 a whug 4001 ALAMT1 G 18,00 1 1.2000|
0. 5600 + wbug 24095 HOWAVICL 22,00 1 1, 2000
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2004 HEAVY SUMMER
4-CYCLE 3-Phase Fault on Paloverde SQOKV Bus
Contingency-REMOVE PALOVERDE -N.GILA S00 KV LINE
SYSTEM STARILITY STUDY CASES - Case O7!Mith Calpine (673 MW
calphsa.sav + calphsa.dyd + calphsa’. swt
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-200.0 * ang 24052 MTNUIST3  18.00 L 200, 60
-200,0 * ang 24273 COOMA_G2 16, D0 1 200. 00
-200, 0 * ang 24129 §,ONDFR2 22,00 z 200, 00

2004 HEOWY SUMMER

4-CYCLE 3-Fhase Fault on Paloverde 500KV Bus
Contingency-REMOVE PALOVERDE - DEVERS 500 KV LINE

SYSTEM STABILITY STUDY CASES -CASE GiuWlth Cajpme (579 Hu)
calphsa.sav + calphsa.dyd « calphsab. swi

T
GENERAL R i T
% ELECTRIC RELAT IVE_ROTOR _ANGLE | catensas, coe !
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G. 01667 N Time, sec. 11,0080 !
-200,0 ] ang 14931 PALOVRD! 24,00 1 200, 00 |
-200.0 + ang 29095 MOHAVILC 22,00 H 200, 00
-200.0 * ang 24095 MOWAVICC 22,00 L 200.00
:
2004 HEAVY SLMMER
4-CYCLE 3-Phase Fault on Paloverde SOOKY Bus
Cont ingency -REMOVE PALGUERDE -DEVERS 500 XV LINE
SYSTEM STABILITY STUDY LASES -[ASE 6ldlth Calpine (679 M)
calphsa.sav + Calphsa,dud + calphsab. swi
BENERAC 230Ky BUS. UBL TEE _Mal T :
% L Eranr L BUS MO TEE _Mal Tl phsab, cht |
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0, 5000 a vhus 24056 ETIHANDA 230,00 1 1.2000

0. 5080 + vhus 24806 MIRAGE 230,00 1 1. 2004 !

0, 5050 * vbus 24093 M|faL0ma 230.00 1 1.2000

0.5000 * vbug 24261 LO32.GY 18,00 1 1. 2000
——

2004 HEAUY SUMMER
Y-LYCLE 3-Phase Fault on Paloverds SOOKV Bus

Cont tngency-REMOVE PALOVERDE - DEVERS 500 KV LINE

SVSTEM STABILITY STUDY LASES -[ASE GiWith [alpine (673 MY
calphsa.say + calphsd, dyd + Calphsab. swt

e
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0. 01667 . Time, secC. 1. 0000

-200. 0 =] ang 24261 L3251 18, 00 61 200. 00
-200.0 + ang 25654 CALPICT 18,00 § 200, 00
-200.0 » amg 25655 [ALPST  23.00 1 200, 00

2004 HEAVY SUMMER
“4-CYCLE 3-Phase Fault on Paioverde 500KV Bus
Contingency-REHOVE PALOVERDE-DEVERS 500 KV LINE

SYSTEM STABILITY STUDY CASES -CASE £1Uith Calpine 679 MHD

calphsa. sav - caiphsa.dyd - calphsag. swt

GENERAL
fLECTRIE S00K Vv _BUS_VOLTEE.MAG
COMPANY Fri Dec OB 1G116210 2060

CAlPrsat, i
Divupslf112vFllesicalphsa, sav
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0. 01657 . Time, sec. 11,0000 |
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0.5000 + viug 14931 PALOVRDI 24,00 . 1, 2000 |
0.5000 * vhus 4601 DEVERS 500,00 1 1.2000
0.5000 * vbus 24086 LUGD 500, 00 ! 12000
0.5000 x vhus 4092 MIRALOMA 500.00 1 1.2000
0. 5000 @ vhus 24156 VINCENT 500.00 1 1.2000

2004 HEAWY SLMMER
4-CYCLE 3-Fhase fault on Paloverde S00KY Bus

Cont i ngency -REMOVE FALOVERDE-DEVERS 500 KW LINE
SYSTEM STABILITY STUDY CASES -CaSE &iuWtth Calpine (679 MW

calphsa.sav + calphsa.dyd + calphsa. swt

SENERAL B
eLerTniC 500KY_BLIS_UOL TEE_MAG
Comeany Fri Dec 08 10316110 2000

calphsab.cnf

DivupslF112NFlles calphsa.
L
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T T T T T
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I
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I
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]
|
0. 5700 —{
2, 5000 ! 1 | | 1 | 1 | |
0. 01667 . Time, sec. 11,0000 |
0, 5000 o vhus 15021 PALOURIE 500, 00 1 1.2000
0. 5000 + vhug 14931 PALOVRDI 24,00 1 1, 2000
6. 5000 R vbug 24801 DEVERS 500,00 1 1. 2000
©.5000 * vbus  240B6 LUGO 500, 00 1 1. 2000
€. 5000 * vhus 24092 HIRALOMA SGD.00 L 1, 2000
05000 L vbus 24156 VINCENT E00. OO | 1, 2000
2004 HEAUY SUMMER
4-CYCLE 3-Phase Fault on Paloverde SOO0KY Bus
Contingency-REKIVE PALOVERDE-DEVERS SO0 k4 LINE
SYSTEM STABILITY STUDY LASES -CASE GiMith Calpine (672 Md)
calphsa.sav + calphsa. dyd + calphsaG. sut
CASE 6

calphsa.sav

calphsa.dyd

TITLE

2004 LIGET SPRING

4-CY¥CLE 3-Phase Fault on Paloverde SO00KV dus
Conringencyv-REMOVE PALOVERDE-BEVERS 500 X¥ LINE

SYSTEM STRBILITY STUDY CASES-CASE 6:With Calpine{&sd MW

calphsa.sav + calphsa.dyd + calphsad.swr
RUN 10.0

CcC M8V J.C "KEEL-SVSY 13 80 "1 " 350, -300.

o0 M3V 0.0 "MV-5VC " 1§.60 "1 " 350, -300.

- Fauit bus at Palo Verde

B 0.0 "PALOVRDE" 500.

* Apply fault damping to each Pale Verde Unit
GFD 0.0 "PALOVRDL" 24. "1 " 0.072485

GFD 0.0 "PALOVRD2" 24, ~1 " 0.072485

GFD 0.0 "PALOVRDI" 24. "1 " (0.072485

- Flash series capacitors in follaowing S00 kV Lines
FC 9.0 "Cal? " Q0. 'DEVERS " 300, "1 " 1
FC o.0 "coi? " 500. "DEVERS " S40. "1.° k]
Fo 4.0 "PALOVRDE' 3Q0. "N.GILA " '500. "%} " 1
FC 0.0 "PALOVRDE" 500. "N.BILA " $QC0. "1 v 3
o 0.0 "N.GILA " 500. "IMPRLVLY" sco. "1 " 2
FC 0.0 "IMPRLVLY" 500. "MIGUEL " 500. "I " 1
FC 0.0 "MOEMKOPI" S00. "YAVAPAI " S00. "1 " 1
FC 0.0 “YAVAPAT “ 500. "WESTWING* 500.."1 " 2
FC 0.0 "MAVAJO " S00. "WESTWING" 500. "1 * 1
FC 0.0 "NAVASC " 500. "WESTWING" 500. "1 " 3
FC 0.0 "MEBAD ™ 500, "PERKINE “ S50C. "1 " 1
FC 0.0 “MEAD " 500, “PERKINS * 500. "1 " 3
+ Clear fault at Palo Verde

CFB 4.0 "PALOVRDE" 500.

- Trip Pale Varde - Dewvers 500 k¥ Line

DL 4.0 "CO17 " 500, "DEVERS " 500. "1 "

oL 4.0 "PALOVRDE" 500. “CO17 " 590, "1 "

DB 4.0 "CO17 * 500.

B 4.0 "QO171CLG" 15,

DE 4.0 "CO171C2G" 15,

TB 4.0 "CO1718is" 15,

DB 4.0 "00172C1G" 15.

DB 4.0 "QO172C2G%  15.

DB 4.0 "CO17251G" 15.

* Remove fault damping to sach Pale Verde Unit
GFD 4.0 "PALOVRDL" 24. "1 ™

GFD 4.0 "PALOVRDZ" 24. "1 " 0.0

GFD 4.0 "PALOVRDP3I" 24. "1 * 0.0

+ Reinsert series capacitors in fellowing 500 kV Lines
RC 4.0 "PALOVRDE" 500. "N.GILR " 500. "1 " 1
RC 4.0 "PALGVRDE" 504. "N.GILA " 500. "1 " 3
RC 4.0 "N.GILA " 500. "IMPRLVLY" S00. "1 " 2
RC 4.0 "IMPRLVLY" 500. "MIGUEL * 500. 1 " 1
RC 4.0 "MEAD v 5¢0. "PERKINS " 500, "1 " 1
BC 4.0 "MEAD " 5Q0. "PERHINS " 500. "1 " 3
RC | .0 "MOENKCPI" 500. "YAVAPAL " S00. "1 " 1
RC 2.0 "YAVAPAT " 500. "WESTWING" 500. "1 " 2
RC 8.0 "MAVAJO " 500. "WESTWING" 500. "1 * 1
R 8.0 "MAVAJG " 500. "WESTWING" 500. "1 " 3

g
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0.5000 * vbug 24050 MTAVIST 15,50 1 1.2000

0.5000 A vbus 24151 VALLEYSC 500,00 1 1.2000 |

0. 5000 x vhbus 26653 CAPINC SO0, G0 b 1.2008 |

2004 HEAVY SLMMER

4-CYCLE 3-Phase Fault on Paloverde SOOKY Bus
Lontlagency-REMOVE PALCVERDE - DEVERS SO0 KU LINE

SYSTEM STABILITY STUDY CASES -CASE Gikith Calpine (679 M
calphsa, sav + calphsa. dud « calphsag, swt

BENERAL I - e
ELECT®1C 2I0NV_BUS NOLTEE Mal
coMPaNy Frl Tee 0B 13:15:18 2000

‘ calyhsaS. chi
| DINupsLFl12NT1leshcal phsa. sav
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|
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0. 01667 . Time, sec. 11. 0000
0, 5000 o vhus 24056 ETIWANDA 230,00 1 1.2000
9, 5600 + vhes 24806 MIRAGE  23D.C0 1 1, 2000
0.5000 * vbus 4093 MIRALOMA 230,00 1 1. 2000
0. 5600 * vhug  @4261 CDI2G) 18,00 1 1. 2000

2004 HEAVY SUMHER
S-CYCLE 3-Phase Fault on Devers 500-KY Bus
Contingehcy - Devers-valley S00-XY Line

SYSTEM STABILITY STUDY CASE - Case SiWith Calpine (673 HW)

calphsa, sav + calphsa,dud + Calphsas, sut
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-200.0 * ang 24095 MOHAVILE 22,00 L 200,00 i
2004 HEAUY SUMMER
S-CYELE 3-Phase Fault an Devers SGO-KY Bus
Contingency - Devers-Valley S00-KV Lime
SYSTEM STARILITY STUlY CASE - Case SiWiTh Calping (679t
calphsa, say + calphsa.dyd +« caiphsas, swt
b T .
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0. 01667 N Time, sac. 11.0000
9. 5008 = vhas 15021 PALGURDE 500. 00 [ 1, 2000
0. 5000 + vbus 14331 PALOWRDY 24,00 1 1, 2000
0.5000 * vbus 4801 DEVERS 500,00 1 1. 2000
0. 5000 * vhus 24086 LUGO 590, 09 1 12000 !
0.5000 x vhus 24092 HLRALOMA 500.00 1 1.2000
045000 @ vbus 24156 YINCEMT 500,00 1 1-2000 )

2004 HEAVY SUMMER
S-L¥CLE 3-Phase Fault on Devers S00-kV Bus
Contingency - Devers-valley 500-KV Line

SYSTEM STABILITY STUDY CASE -

Case S!With Calpine (673 MW

Calphsa.say + calphsa, dyd + calphsab. swi
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! 0. 5000 a vhus 1802+ PALOWRDE 500, 00 1 ba 2000 1

0, 5000 + vhug 14931 PaLOVABt 24,00 1 ke 2000

Q. 5000 * wbus 2¥@01 BEVERS 500, 00 1 i, 2000

Q. 5000 * vbus 24086 LLGD 500. 00 ’ 1.2008

0. 5000 ® vbus 240132 MIRaLOMa SOC. 00 | 1. 2000

!.D. 060 + wbus 24156 WINCENT =00, 00 § 1. 2000

2004 HEAVY SUMMER
S-EYCLE 3-Phase Fault on Devers S00-XV Bus
Contingency - Davers-vatiew SOD-KV Line

SYSTEM STABILITY STUDY CASE - Case SiHTth Caipine (679 M4}
calphsa, sav -~ Calphsa.dgé « ralphsaS.swi
CASE S
calphsa.sav
calphsa.dyd
TITLE
2004 HEAVY SUMMER
3-C¥CLE 3-Phase Fault on Devers EC0-KV 2us
Contingency - Devers-Valley 500-XV Line
SYSTEM STABILITY STUDY CASE-Case 3:With Calpine (673 MW

calphsa.sav -+ calphga.dyd + caiphsa5.swt

RON 1D.C
ol
CC  4%x#* CATLPINE: MORENO VALLEY SYSTEM TMPRCT STUDY *#%¥%x

CC APPLY A S CYCLE 3-PHASE FAULT ON THE DEVERS 500 BUS
oo

FB <.0 "DEVERE " 507

CZ CLEAR FAULT

CFB 5.0 "DEVERS " 500

cC REMOVE DEVERS-VALLEY SO00KV LINE

DL 5.0 "DEVERE " 500. "WALLEYSC" 500. "1 ™

-
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-200.0 * ang 25655 CALPST 23,00 1 200, 00
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2004 HEAVY SUMHER
S+CYCLE 3-Fhase Fault oh Devers S00-kV Bus
Contingency - Devers-Valley SO0-KY Line
SYSTEM STABILITY STUDY LASE - Case Siwith Calpine {579 M)
calphsa. sav + calphsa.dyd + CalphsaS. swt
E I GENERAL i L
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0. 5000 * vbus 24151 VALLEYSL 500.00 1 1. 2000
08.5000 b vbus 25653 CALPING SO0, 00 1 1.2080

2004 HEAUY SUMMER

S-CYCLE 3-Prass Fauit gn Devers 500-KV Bus

Lontingehcy - Devers-valléy SO0-KY Line

SYSTEM STARILITY STUDY TASE - Case SIHith Calpine {673 M1
calphsa, sav + calphsad.dud + cCalphsaS, sut -
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| -200. 0 * ang 24129 5.0NOFR2 22.00 2 200, 00
200% HEAVY SLMMER 2004 HEAYY SUMMER
S-CYCLE 3-Phase Fauit on Devers 230-kV Bus S-CY[LE 3-Phas= Fault on Devers 230-KV Bus
Contingency - Devers-Vistd 230-KV Linpe Cantthg&nty - Davers-visia 230KV Line
SYSTEM STABILITY STUBY [ASE - Case HiWith Calpinc (679 Hi) SYSTEM STABILITY STUDY CASE - Case “IMith Calpine (679 Hu)
calphsa.sav + CALPhsd. dud « CalPhsat. Swh calphsa, sav + calphsd, dud = Calphsadt. swt
.
| BENERAL RELATIVE RDTOR.ANGLE calphsat. ChP K
SENERAL 230KV 3US. VOLTEE_HAG calphsssi, chf ELECTRIE - - T
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. 5000 = vbug 24261 COFR.GI 1B, 00 ' 1.2000
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2004 HEAUY SUMMER
5-CYCLE 3-Phase Fault on Devers 230-xv Bus

Continganey -

Bevers-vista 230-kV Linc

SYSTEM STRBILETY STUDY CASE - Case 4ikith [alpine (E73 MW
calphsa, sav + Calphsa.dyd + calphsad. swi

2004 HEAUY SLMMER

S-CYLLE 3-Phast Fault on Devers 230-KV Bys
Centingency - Devers-Wista 230-KV Line

SYSTEM STARILITY STUDY CASE - Case 4iHith Calpine (6
Calphsa. sav + calphsa, dud + calphsad, swt

79 MM



14 2000)

GENERAL N -
iyt 500K PUS V0L TRE M P
COMFANY Fri Dec 0B 10I12088 2000 DInupsl F112%01 les\cal phsa, sav

——

7] GEMERAL N
X ELECTAIC ] 230KV.BUS. VOL TEE_MAG calphsad., tnt
D ommany FriDe¢ 08 10112158 7000 BIAUPSLET 12N P IRSACE I PhER. Saw

[INE. .

T T T T T T T

B B

a.menl . -
L B —
'
0.5700 -
2.5 L L ! { { | |
t 0. 01667 Time, se&c. 11, 0000
0. 5000 =] vhus 15021 PALOURDE 500. 00 1 1.2000
6. 5000 + viug 14931 PALGVRDL 24, 00 1 - 1.2000
0. 5000 ® vbus 24801 DEVERS  500. 00 H 1. 2000
6. 5060 * vbus 29686 LUGD S00. 00 1 }. 2000
0. 5000 bd vhus 29052 HIRALOMA 500.00 ' ‘1. 2000
Q. 5000 L] vbus 24156 VINCENT S0D.00 1 1, 2000
2004 HEAVY SUMMER
5-CYCLE 3-Phase Fault on Devers 230-%y Bus
Contingency - Devérs-uista 230-XV Line
SYSTEM STABILITY STUDY CASE - Case #!Kith [alpine {873 HW)
calphsa.sav + Calphsd, dyd + calphsad. swt
] RELAT{UE .ROTOR_ANGLE | calphsad. car |
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-200. 0 = ang 24273 COOYA.E2 19.0D 1 200, 00
-200.0 * ang 24129 S.ONOFRZ  22.04Q 2 200. b0

2004 HEAUY SUMMER

S-[YCLE 3-Phase Fault on Devers 230-kV Bus
Cantingency - Devars-Coachslla 2306-KY Line

SYSTEM STAEILITY STUDY LASE - Case 3iWith Calpive
calphsa. sav + calphsa, dyd = calphsad, swe

(679 MH)

T T T T T T T

a.700f .
a.gu00—
|
u.5mal —
1, 5000, | } | 4 § L 1 i
0. 01667 N Time, sec. 11. 0000
0. 5090 o wbus 24804 DEVERS 230,00 ' 1.2000
0. 5000 + wbus 24056 ETIWANDA 230.00 [ 1.2000
. 5000 b vbus 24006 MIRARE 230,00 ' 1. 2000
0. 5600 * vblis 24593 MIRALOMA 230.00 : 1.2000
0. 5000 bd wbus | 24132 SANBROMO 230,00 1 1. 2000
©. 5000 L] vbus 24901 WSTA 230. 00 1 1. 2000 ¢

2004 HEAVY SUMHER

5-CYCLE 3-Fhase fault on Devers 230-Xv Bus

Cfontingency - Devars-uUista 230-KV Line

SYSTEH STABILITY STUDY CASE - Case “IWith Calpine (679 MNI
Calphsa, sav + Calphsa.dud + Calphsad. swt

g}% el RELATIVE_ROTOR_ANGLE falphsas, chr i
- ComPany Fri Dec DB 10312:07 2000 Dihupsl (1124 lescalphsa, sav !
i T 7 T T T T T T

40.00% - _l
zn.ng[, {

|

10-soo} K
]

= R R =
0. ool -
i

5. 000| — —

|
00,008 -
:
yav.0al JI
|
“16Q. 09 4
- 200,00, 1 1 | ! L J | L L

0. Q1667 Time, ssc. 11. 0000
-200,0 o ang 14931 P QURTT 24,00 ] 200, 40

-200.0 + sng 24095 MOWAVICE 22,00 " 200, 00

-200. 0 * ang  2u095 HOMAWICC 22.00 L 200, 00

—

2004 HEAUY SUMMER
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2004 HEAVY SUMMER

5-CYCLE 3-Fhase Fault on Devers 230-KY Bus

fontingency - Devers-Coachella 230-KY Line
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2004 HEAUY SUMMER

S-LYCLE 3-Phase Fault on Devers 230-kV Bus

Contingency - Devers-Coachefla 230-kV Line

SYSTEM STABILITY STUDY CASE - Case IrHith Lalpine {679 MW
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S-CYCLE 3-Phase Fault on Devers 230-KV Bus 2004 HEAVY SUMMER
Contingency - Devers-Coachella 230-KV Line 5-CYCLE 3-Phase Fault on Devers 230-kv Hus
SYSTEM STABILITY STUDY CASE - Case 31Mith Calpine (679 MAi

calphsa.sav - calphsa. dud + calphsal, swt

CASE3
calphsa.sav
calphsa.dyd
TITLE
2004 HEAVY SUMMER
5-CYCLE 3-Phase Fault on Devers 233-KV Bus
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2004 HEAWY SUMMER

S-CYCLE 3-Phase Fault on Davers 230-kv Bus

Contingency - Devers-Loachella 230-KV Line

SYSTEM STARILITY STUDY CeSE - Case 3with Calpine (B79 MWD
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S-CYLLE 3-Phase Fault on Devers 230-KV Bus
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2004 HEAUY SUMMER

5-CYCLE 3-Phase Fault on Devers 230-KV Bus

Contingency - Devers-San Barmarding a1 230-Kv Line

SYSTEM STARILITY STUDY CASE - Case 1iHith Calpinc (673 M)
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5-CYCLE 3-FAhase Fault an Dzvérs 230-KY Bus

Contingency - Devers-San fernardino #1 230-KV Line
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2004 HEAVY SUMMER
S-CYCLE 3-Fhase Fault on Devers 230-£v Bus

Contingency - Devers-5an Bernmardino 41 230-XV Line
SYSTEM STABILITY STUDY CaSE - {ase 1iWith Calpine (679 MWI
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2004 HEAVY SUMMER

5-CYCLE 3-Phase Fault on Devers 230-kV Bus

Contingency - Devers-San Bernarding sl 230KV Line

SYSTEM STABILITY STUDY CASE - Case 17With Calpine (679 MW}
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2004 HEAYY SUMMER

S-TYCLE 3-Phase Fault on Devers 230-kY Bus
Lontingency - Devers-San Bermarding &1 230-KU Line
SYSTEM STABILITY STUDY CASE -
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2004 HEAWY SUMMER
S-CYCLE 3-Phase Fault on Devers 230-KV Bus

Contingency -
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S-LYCLE 3-Phase Fault on Devers 230-kV Bus
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Contingency-Aemove Both SONGS-Units 283
GYSTEM STABILITY STUDY CASES - Case 14iMith Caipine (673 md

calphsa, sav + calphsa.dyd + calphsaly, swt

calphsa.sav + calphsa. dud = calphsalt.swt
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-200.0 + ahg 24095 MOHAWICC 22,00 H 200, 00
-200.0 x ang 24095 MOHMVICC 22,00 L 200, 00
2004 HEAUY SIMMER
5-CYCLE 3-Phase Fault on SONGS 230 Bus
Contingency-Remove Both SONGS-Units 223
SYSTEM STABILITY STUDY CASES - Case 14iwith Ealpinc (679 Hd)
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~200.0 + ang 29654 CALPICT 18,00 ! 200. 00
+200.0 * ang 25655 CALPST 23,00 i 200. 00

2004 HEAUY SUMMER

S-CYCLE 3-Phase Fault on SONGS 230 Bus

Cont ihgency-Aemove Both SONGS-Units 233

SYSTEM STABILITY STURY CASES - Case I4IWith Calplne (873 MH)
Ccalphsaasav = Calpnsa.dyd + calphsai4. set.

Transient Stability

: Light Spring — With Calpine

g GENERAL
TECTRIC ‘ RELATIVE _ROTOR_ANGLE calphsatt. che
A Zomean ! Wed Tec 20 23I40:00 2000 PolwpslFI2vTileshcalphsa, say
‘ T J T T - T T T T
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J. 01667 N Time, sec, t1. 0000
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-200,0 + ang 24052 HINVISTZ 18.00 L 200, 60
-200. 0 * ang 34273 [OGMAG2 18,00 1 200. 00
-200. ¢ * ang 24129 5, 0NOFRZ 22.00 2 200. 00
2004 HEAVY SLMHER
S-CYCLE 3-Phase Fauit on 50MGS 230 Bus
Cont ingency-Remove Both SONGS-Units 283
SYSTEM STABILITY STUDY CASES - Casc '#!H1th Calpine (679 MW
calPhsa. say - calphsa.dwyd - calphsatd.swt =
CASE1

calipspd.sav

calpspa.dyd

TITLE

2004 LIGHT SPRING

5_CYCLE 3-Phase Fault on Devers Z30-KV Bus

contingency - Devers-San Bern dinc #1 230-KV Line
2YSTEM STABILITY STUDY CASE- e 1:With Calpine (679 MW]
calpspa.sav + calpspa.dyd + calpspal .awt

RUM 10.0

cc
¢ +xx++ CALPINE: MORENO VALLEY SYSTEM IMPACT STUDY LA

o0 ADPLY A 5 CYCLE 3-PHASE FTAULT OM THE DEVERS 230 BUS

cC

FB 0.0 "DEVERS " 230

cC  CLEAR FAULT

¢FE 5.0 "DEVERS " 230

ce REMOVE DEVERS-SAN BERNARDINGQ NO. 1 230KV LINE
DL 5.0 "SANBRDNO" 230. "DEVERS 230. "L "

o

~
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2004 LIEHT SPRING

S.CYCLE 3-Phase Faull oh Devers 230-KY Bus

Coniingency - devers-San Bernardino »i 230-KV Line

SYSTEM STABILITY STUDY [ASE - Casc fiWith Calpine (67% MAY
LA1PSPa. $av + CaYpSpR. dyd + CalFPsSpal.swi
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q 5 o I (=
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0, 5000 “ vhus 24092 MIRALOMA S00.00 |

1, 2000 I

2004 LIGHT SPRING

5-CYCLE 3-Phase Fault on Devers 220-KV Bus

Contingency - Dewers-San Dernarding »1 230-KY Line

SYSTEM STABILITY STUDY CASE - Case 1:Mith Calpine (679 MHI
Calpspr. sav *+ calpspa.dyd + calpspal. st

‘ SENERAL | 500KV 5.5 UCLTET _MAt calpsesi.cnf
! ELECTRIC H - i ket e ' |
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0. 5000 x vhus 24086 LUGD 500. 00 1 1.2000
0, 5000 o vhus 24092 HMIRALOMA 500. 00 1 L, 2000

2004 LIGHT SPRING

5.CYCLE 3-Fhase Fault on Devers 230-KY Bus

Contingency - Devers-5an Bernardino o1 230-KV Line

SYSTEM STABILITY STUDY [ASE - Case 1iMith Calpine (679 MW
calpspa.sav + calpspa.dud calpspal. swt
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0. 5000 * vhug 24261 [03261 00 ) 1,2000

2004 LIGHT SPRING

5-CYCLE 3-Phast Fault on Dewers 230-KU Bus

fontingency - Devers-San Bermarding of 230-KV Line

SYSTEM STABILITY STUDY CASE [ase 1IWith Calpina (B73 HA)
calpspa.sav - Calpspa.dud + calpspal. st
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-200.0 * ang 25655 CALPST 23,00 1 200. 00 |

2004 LIGHT SPRING

S-CYCLE 3-Phasc Fault on Devers 230-KV Bus

Contingency - Devers-San Bernarding w1 230-Ky Line

SYSTEM STABILITY STUDY CASE - Case 1iWith Calpine (679 )
calpspa. sav + CaIPspa.dud » <aipspal. swt

= T
5@  SENERAL N -
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0. 01667 . Time, sec. 11.0000 ¢
-200.0 ) ang 24129 S.ONOFR2 22,00 2 200, 00
-200-0 + ang 24273 [004AG2 1B, 0C 1 200,00

2004 LIGHT SPRING

5-LYCLE 3-Phase Faklt on Devers 230KV Bus

Contingency - Devers-San Bernardino &1 230-KU Line

SYSTEM STABILITY STUDY CASE - Case 1:Mith Cajpine (679 M4
calpspa. sav + Calpspa.dyd + Calpspal. swt

GENERAL A 5
LerTRIC FELAT ;WE_RBTOR.ANGLE !CalysPal.(nf |
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2004 LIGHT SPRING

5.CYCLE 3-Phase Fault on dovers 230-kV Bus

Contingency - Devers-San Dernarding i+l 230-kV Line

SYSTEM STABILITY STUDY CASE - Case !IWiLh Calpine (679 MU
Calpspa, sav - calpspa.dud - calpspal.swt

CASE 2
calpspz.sav
calpspa.dyd
TITLE
2004 LIGHT SPRING
S-CYCLE 3-Phase Fault on Devers 230-KV 2us
Contingency - Devers-Mirage 235-¥V Line
SYSTEM STABILITY STUDY CASE-Case 2:With Calpine (6793 MW]

calpspa.sav « calpspa.dyd + calpspaZ. Swt

RUN 10.0

ce

or  kswwx CALFINE: MOREWC VALLZY SYSTEM IMBACT STUDY *w##x%
oC APPLY A 5 CYCLE 3-PHASE FAULT ON THE DEVERS 230 BUS

cC

FB 0.0 "DEVERE " 230

©¢ CLEAR FAULT

CFB 5.0 *DEVERS " 230

cc REMOVE DEVERS-MIRRGE 230KV LINE

DL 5.0 "DEVERS " 230. "MIRAGE " 230. na ot
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0. 5000 *x whus 95853 CALPINE 500,00 1 1, 2000 |

2004 LIGAT SPRING
5-LYCLE 3-Phase Fault on Devers 230-KV Bus

Contingency -
SYSTEM STABIL]

Devers-Mirage 230-kY Line
TY 5TUDY CASE

- Case 2iWith Calpine (679 MH)

Calpspa.sav + CAlpspa.dyd - Calpsraz, sut

’ EEnERAL
% i | 2a0evpus_vouT
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. 2000/ |
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0. 01667 N Time, sec. 11,0000 |
0. 5000 o vbus 2404 DEVERS 230,00 1. 2000 ‘
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0. 5000 * vhus 24806 HIRAGE  230.00 t. 2000
0. 5000 #* vbus 24093 MIRALONA 23D. 00 1.2000
0. 5000 x vbus 24132 SANBRDNO 230,00 1. 2000
¢, 5000 @ vbus 249901 VsTa 230,00 1, 2000 ‘
2004 LIGHT SPRING
5-CYCLE 3-Phase Fault on Devers 230-KY Bus
Contingency - Devers-Hirage 230-KU Line
SYSTEM STARILITY STUDY CASE - Case 2IWIth [alpine (679 HH)

calpspa.sav = Calpspa.dud + Calpspaz. sWt
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0, 5000 B vbus 24092 MIRALOMA 50G. 0O 1 1, 2000
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2004 LIGHT SPRING
5-CYCLE 3-Phase Fault an Dewers 230-EW Bus
Contingency - Devers-Mirage 230-kV Line
SYSTEM STARILITY STUDY CASE - Case 2iWith Calpine (673 M4
Calpspa. sav + Caipspa.dyd + caipspal. swi
.
Z T T § al
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0.5000 + vbus 24806 MIRAGE  230.00 ¢ 1.2000
0, 5000 * vbus 24093 HIRALOMA 230.00 ' 1.2000
0.5000 = whug 24261 [C32E1 18,00 1 1. 2000

_

2004 LIGHT SPRING
5.CYCLE 3-Fhase fault on Devers 230-KV Dus
fontingency - Devers-Mivage 230-KV Line

SYSTEM STABILITY STUDY CASE - Casc 2iWith Calpine (679 MK}

calpspa.sav - calpspa, dgd = calpspal. swt

g
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L
2004 LIGHT 5PRING
5-CY[LE 3-Phage Fault on Devers 330-XV Bus
Contingency - Devars-Mirage 230-kV Line
SYSTEM STABILITY STUDY CASE - [ase 2iHith Calpine (673 MWD
calpsph. sav + calpspa.dud + calpspaz.swt
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2004 LIGHT SPRING

S-CYCLE 2-Phase Fault on Devers 230-KV Bus

Contingency - Devers-Hirage 230-KV Line

SYSTEM STABIL{TY STUDY CASE - Case 2IWith Calpine (679 M)
Calpspa.sav + Calpspa.dud + calpspal. swt
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2004 LIGHT SPRING

5-[YCLE 3-Phase Fault on Devers 23¢-KV Bus

fontingency - Devers-Mirage 230-kv Line

GYSTEM STABILITY STUDY CASE - Case 2IWith Caipine (E73 M4
calpsps.sav + Calpspa.dyd + CRIpspal, 5wt

CASE3
calpspa.sav
calpspa.dyd
TITLE
2004 LIGHT SPRING
5_CYCLE 3-Phase Fault on Devers 230-EV Bus
Contingency - Devers-Coachella 230-KV Line
SYSTEM STABRILITY STUDY CASE-Case 3:With Calpine (872 MW!

calpspa.sav + calpspa.dyd -
RUN 0.0
Qc

calpspal.swt

&¢ kkw*x+ CALPINE: MORERO VALLEY SYSTEM IMEACT STUDY #***xx*

oC APPLY A & CYCLE 3-FHASE FAULT ON THE DEVERS Z30o BUS

cc

FB 1.0 "DEVERS " 230

CC CLERR FAULT

CFR 5.0 "DEVERS " 230

2c REMOVE DEVERS-COACHELLA 230KV LINE

DL 5.0 "COACHELV" 230. "DEVERS " 230. N

i
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5-CYCLE 3-Phase Fault on Ddevers 230-kV Bus
Contingency - Devers-Coachella 230-KV Line
SYSTEM STABILITY STUDY CASE - Case 3MIth [alpine (679 MdI

calpspa.sav = Calpspa.dyd + calpspad. swh

- - - o -
{{hfé‘i e S LAT UL 201 CR_ARGLE jcaispad.che
fg}(@ CoMPanNTY | ~Mon pec 't 1215356 2000 Le12nFilessoalpspa, say |
z20.00

o
o

—

|
4o, gon| —
|
i ]
+24.09) —
.
20000 | 1 | 1 1 R | i J
0.D1667 , Time, sec. QRoo
-200.0 o ang 14931 PALOURDL 4. 00 i 200, 40
-200, 0 + ang 24095 MOWAVICD 22,00 H 200, 00 ;
-200. 0 * ang 24035 MOHWAVICT 22,00 L 200. 00 ‘
2004 LIGHT SPRING
5-CYCLE 3-Fhase Fault on Devcrs 230-kV Bus
Consingency - Devers-Coachella 230-KV Line
SYSTEM STABILITY STUDY CASE - Case 3iMith Calpine (679 HW)
calpspa.sav + Calpspa.dyd + calpspad, swt
CASE 4
calpspa.sav
calpspa.dyd
TITLE
2004 LIGHT SPRING
5-CYCLE 2-Phase Fault on Devers 2Z30-KV Bus
Contingency - Devers-Vista Z220-KV Line
SYSTEM STABILITY STUDY CASE-Case 4:With Call (E73 MW)

calpspa.sav + calpspa.dyd +
RUN 10.0
cC

calpspad.swt

OC  *%##+ CALFINE: MORENO VALLEY SYSTEM IMPACT STUDY *#w##+
TAULT ON THE DEVERS 230 BUS

CC APPLY R 5 CYCLE 3-PHASE

ol

FB 0.0 "DEVERS " 230

CC  CLEAR FAULT

CFB 5.0 "DEVERS " 230

CC  REMOVE DEVERS-VISTR 230KV LINE

DL 5.0 "VSTR " 230. YDEVERS " 230. "1."



SENERAL R ] !
| % e FERMINAL _LELTEE _MAGHN Pcalpspau. chf |
. Company Hom Dee i Di\upsif1123Files\calpspas sav !
‘ T T i T 0 O T |
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2. 9500 —
0. 9200} -
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0. Te00l J
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o.m00] J
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057001
©.5000 1 . 1 | | ! | 1
0. 01667 . Time, sec. t1, 0000
0. 5000 o vbug 24001 alanTi G 18.03 1 1. 2000
0. 5000 + vbug 24035 MOMAUICE  22.00 i 1.2000 |
0.5000 * vbug 24050 MTWUIST! 15,50 1 1. 2000
0. 5008 * vbus 24151 VALLEYSL 500.00 1 L. 2000
€.5000 x vbus 25653 CALPINE 50000 1 1. 2000
3
2004 LIGHT SPRIAS
S-EYCLE 3-Phase Taulb oh Devers 230-KY Bus
Contingency - Devers-Vista 230-KV Lire
SYSTEM STABILITY STUgY CaSE - Case 4iWith [alpime (B73 M4}
CA1PSPa. 58V = CAIpSPA.dyd + calpspat.sut
- i
7 BENERAL [, y “
% e eCTRIC ' 230KV _BUS_NTL TST_MAG Lpspat. chi ,
g amPanY | ron Dec 11 13i55i30 2000 Diups ] f112VF LESNCR LpSPa, sav '
ool
! d T T T T T T T ]
1300,
oesal

o 7e00{ N

a.7100l_ T

a. g0l

.50 J

05000 | i 1 | L | 1 |
0. 061667 X Time, sec. 11,0000 |
1.5000 o vhus 24804 DEVERS 230,00 ¢ 1.2000 |
0, 5000 + vbus 24056 ETIMANDA 230,00 ' 1, 2000 §
0. 5000 * vbus 24906 MIRAGE  230.00 ' 1.2000
0, 5000 * vhus 24093 MIRALOMA 230,00 [ 12000}
0.5000 * vbus 24432 SANBRING 230.00 ) 1, 2600 ‘
0,5000 ® vhus 24907 VSTA 230,00 1 1.2000

200% LIGHT SPRING

5.CYCLE 3-Phase Fault on Devers 230-KV Bus
Contingency - Devers-vista 230-KV Line

- fase 4iWith Calpine (679 MW}
calpspa, sav + Calpspd. dyd + Calpspad. swi

SYSTEM STARILITY STUDY CASE

.

0.

GENERAL 500KV BUS _MOLTEEM6G | catpspat, ent l
ELEETRIT . |
COMPanY s“gn Dec !h ' 3IESI | Divupste! 1ENE lesNCA L PSPB. Sav I
T T T T T |
‘..mP 1
ﬂ-'!‘!DOI— _l
0.950DL <{
ol ]
[L . - <‘
- J
T 51000 <\
. 5000 L | | | 1 | £ ‘
0. 01667 . Time, seC, 11.0000 |
0. 5000 =] vbus 15021 PALOVRDE 500,00 1 t.z0m0]
G, 5000 + vbus 15021 PALOURDE 500, 00 1 1, 2000
0. 5000 ® vbug 14931 PALQURD!  24.00 1 1.2000
0. 5000 * vpus 24801 DEVERS  590.00 1 1. 2000
0. 5000 * vbus 24086 LUGO 500, 00 1 142000
@ 4092 MIRALOMA 500,00 1 t. 2000
0.5000 vhus 24092 MIRALOMA S
2004 LIGHT SERING
C.CYCLE 2-Phase Fault on Devers 230-KV Bus
Contingency - Devers-vista 230-KV Line
SYSTEM STARILITY STUDY CASE - Case 4IMith falpine (679 MA)
calpspa. $av ~ Calpspa.dud ~ calpspat, 5wt
GEMI 1 |
ERAL N .
% el 2300Y_BUS_VOLTEE rah caipspad, chi |
&l ComMEany *on Lec 11 131551 Biups112hfiles calpspa. sav
2000

12200

#5400

s700L—

| | 1

T

1;
1
#
1
J.

1
0. 01667 N Time, SeC. 11.000C
0. 5000 Q wbus 24096 CTTHANDA 230,00 1 1.2000
0. 5000 + wbys  24BOE MIRAGE 230,00 1 1. 2000
0. 8000 * vhus 24093 MIRALOMA 230.G0 1 1. 2000
0, 500D * vhug 24261 LOAZ6I 18, 00 1 1.2000 ‘\
1

2004 LIGHT SPRING
S-CYCLE 3-Phase Fault on Devers 230-KV Bus
Contingancy - Devers-Wista 230KV Line

SYSTEM STABILITY STUDY CASE - Case HIWith [alpine (673 MW
calpspa, sav + calpspa,dyd + calpspai. swt

-l

o

-~
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SENERAL . . |
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0, 01667 Time, sec. 11, 0000
-200.0 o ang 24261 C032_G1 18, 00 G1 200. 00
-200.0 =+ ang 25654 CALFICT 1B, 00 1 200, G0
-200.0 *

ang 25655 CALPST 23,00 1 200. 00

L.

2004 LIGHT SPRING

5-CYCLE 3-Phase Fault on Devers 230-KV Bus

Contingency - Devers-Uista 230-KY Line

SYSTEM STaRILITY STUDY CASE - [ase 4IWith Lalpine (679 r}
calpspa. sav + CAIPSPR. dyd + Calipspat.swt

»  GENCRAL I B & |
% o eamtr | RELATIVE_ROTOR.ANELE Calpspad, ot 1
& ComPany | Mon Dec 1: 1315532 2000

|IEupsif2n t lesieal psra s |

B0, 000

o, opol

0. 000}
i .
an.ool _ ‘
|
-1, 00} _1
|
-200.00 | 1 1 1 b I | | 1 |
0. 01667 . Time, sec. 11,0000
-200. 0 o ang 24129 5,0NOFR2  22.00 2 200, 00
-200. 0 +

ang 24273 COOMA_G2 16.00 ) 200, 00 I

2004 LIGHT SPRING

5-CYCLE 3-Fhase Fault an Devers 230-kV Bus
Contingency - Devers-Wista 230-KV Line

SYSTEM STABILITY STUDY CASE -
calpspa.sav » Calpspa.dyd + calpspat. swl

Caga 4'WIth Calpine 679 MH)

‘ % GEMERAL RELAT[VE _RCTOR_ANELE ‘calpspa‘i.(h'
ELECTRIC
ZOMPANY rgn Dec 3113

- —

185132 2000 DivapsliiEnfilesscalpspa. sav
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[ R R N | [N N [N P

L -

60.000
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‘ . \
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0. Q1667 s Time, seC. 11,0000
-200. 0 Q ang 1493t PALOURDT  24.00 1 200..00
-200.0 + ang 24055 MOHAWICT 22.00 H 260, 00
-200. 0 * ang 24095 MOHAVICD  22.00 v 200, 00 |

2004 LIGHT SPRING

5-CYCLE 3-Phase Fault an Devers 230-kY Bus

Contingency - Devers-vista 230-kV Line

S¥STEM STABILITY STUDY CASE - Case 4idith Calpine {679 MAY
Calpspa.sav + Calpspa.dud - calpspat. swt

CASE 5

calpspa.sav

calpspa.dyd

TITLE

2004 LIGHT SPRING

5-CYCLE 3-Phase Fault on Devers S500-KV Bus

Contingency - Devers-Valley 500-KvV Ling

SYSTEM STABILITY STUDY CASE-Zase 5:With Calpine {679 MW)
calpspa.sav - calpspa.dyd + calpspa5.swt

RUN 10.0

cC

CC  ++e** CALPINE: MORENO VALLZIY SYSTEM IMPACT STUDY & xsxxs
cr APPLY A 5 CYCLE 3-PHASE TAULT ON THE DEVERS 500 BUS

cc

FB 0.0 "DEVERS " 500

CC  CLEAR FAULT

CFB 5.0 "DEVERS " 500

C©C  REMOVE DEVERS-VALLEY S0GKV LINE

DL 5.0 "DEVERS " 500. "VALLEYSC" S00. "1 °
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0. 01667 N Time, sec. 11, 00DQ
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0.5000 + whug 24095 MOHAUILC 22.00 ' 1. 2000
0,5000 * vbug 24050 MINVISTL 15,50 ' 1.2000
9. 5000 A vbus 24151 WALLEYSC 500.00 1 §. 2000
€, 5000 » vhus 25653 CALPINE 500,00 1 1.2000

2004 L1BHT SPRING

S-LYCLE 3-Phase Fauil on Devers SO0-EV Bus
Contingency - Devers-valley S00-KU Line

SYSTEM STABILITY 5STUDY L[ASE
calpspa.sav + calpspa, dwd + CRIPSPAS. swi

- Case SiHith Calpine

LETS MW

GEMERAL ~ - - -
! % panral 230K U_BUS . VILTRE _MaG calpspad. chi
EomPany Mom Dec 11 13158351 2000 DIvups|f1123 i lesNenlpapa, sav

[NE - _
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0.5200f -
e.9500|— _
DRy —
0. a0 - '
.00l -
0 5T00L J
,
5. 5000 1 1 | | i | 1 ‘
0. 01667 . Time, sec. 11, 0000 !
9.5000 =} vbus 24804 DEVERS 230,00 1 1.2060 @
0.5000 + vius 29056 ETIWANDA 230,00 ' 1. 2000
0.5000 * vbus 24806 MIRSGE  230.00 1 1, 2000
0, 5000 3 wbus 24093 MIRALDHA 230,00 1 1.2000
0. 5000 x vhus 24132 SANBRDNO 230,00 1 1.2000
0. 5000 & vbus 24901 W5TA 230,00 1 1. 2000

2004 LIGHF SPRING

S-CYCLE 3-Phase Fault on Devers 500-kV Bus
Contingency - Devers-Valley S00-KV Lime

SYSTEM STABILITY STUDY CasE -

calpspa. 53y + calpspa.dyd + Calpspas. swb

Tase Siuith Calpine (679 HH]

; BENERAL SO0KY_BUS LVOLTEE_MAG
ELECTRIC
& CaOMPAMNT

13158150 2000 |
— T T

- —

caipszag.cht

inuns! PTIEATLleshoal pSPa. sav

o,w% j
U.Q?DDL _‘
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0. 5600 * vhus 24801 DEVERS 500,00 ' 1. 2000
0.5000 x vbus  24DBG LUED 500, 00 1 1.2000

5000 & vhus 24092 MIRALOMA 500.00 1 1. 2000

2004 LIGHT SPRING
C.CYCLE 3-Phase Fault on Devers SO00-KY Bus
Contingency - Devers-valley SOU-KV Line

SYSTEM STARILITY STUDY CaSE - Case Sidith Calpine 1879 PH)

calpspa. sav + Calpspa.dud - Calpspas. swi

—— [ osono s o
‘ ﬁ)é e ELTAIC | 230%W_BU5 MOLTEE
COMeanY | Hon Dec 't 13158153 2000

Calpspab. ChE

‘ Disupslf1iaNriles Cal pspa. Sav |

w.nuuL

1 ceto}
0. sl
0. 52001 _|
0. 8500 — <]
wen i
e |
JURT . _l
0.57001 J
D. 5a0% | i 1 | b | 1 i
0. 01667 . Time, sec. 11,0000
0,500 o vbus 2056 ETIWANA 23G. 00 [ 1.2000 ]
0.5000 + vbus 24806 MIRASE 230,00 1 l.zouo|
0, 5060 * vbus 24093 HIRALOMA 230,00 1 1.2000
0. 5000 * veug 24261 032G 18.00 1 |.2mﬂ‘
1

2004 LIGHT SPRING

S-[YCLE 3-Phase Fault on Devers 500-Ky Bus
Contingency - Devers-Valley 500-KY Line
SYSTEM STABILITY STUDY CASE -
calpspa.sav + Calpspa.dyd = calpspaS.swt

Case SiWith Calpine (679 MH)



@,J? Ef”gfj;m HCLATTUE _ROTGR_ANGLE ! calpspab. ot
_— & " “an Tec 10 L 3IS8IS3 Z600 LivupsLriianilesical pspa. sav |
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50, aoal__ —
120, 0] _
160,30 -
200-00‘ | b | i
iG. 01667 Time, sec. 11.0000
J 200, 0 a ang 24261 CO32_B1 1B.00 Bl 200, 00
}200.0 + ang 25654 CALPICT  18.00 1 200. 00
J -200. G * ang 25655 CALPST 23,00 1 200, 0f1

i

L

2004 LIGKT SPRING

S-LYCLE 3-Phase fault an Devers 500-KV Bus
Contingency - Jeveps-valley S00-KV Line

SYSTEH STABRTILITY SiubY [ASE -

Lase Sidith Calpine {679 MH}

calpspa. sav + calpspa.dud + Ca1PSPab. swt

GENERAL N s
i | RELATIVE_RETOR.ENBLE calpssas, chi
“oMPaNy | #on pee +t 13:s8154 2006 L DwpsLiiEvFiles\Cal pepa. sav i
0. %) T i — T T T T T 1
"50. 00} 4
i
| |
<pn.no},, -
)
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! 1
/ ]
H0. DOOL _
| — B e S
P
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o, 000 -
!
0,000l -
120,09 _
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-160..00) o
- 260, 001 1 L J 1 L !
0.01667 . Time, sec. 11.0000
200, 0 Q ang 14931 PALOWRDY 24,00 1 200, 00
~200. 0 + ang 24095 MOHAWICL 22, G0 H 200, 00
-200, 0 * ang  24CO5 MOMAICD 22,00 s 200, 00

2004 LIBHT SPRING

S-CYCLE 3-Phase Fault on Devers SQ0-KV Bus
fontingency - Devers-valley S00-KV Line

SYSTEM STABILITY STUDY CASE - Case SIHith Calpine (B79 HA)

calpspa.sav + Calpspa. dwd + Calpspas.swt

GEMNERAL . H o i
% papissi RELATIVE _HOTOR.ANGLE [ calpsgas. che
canrany i Mom Dec 11 1315854 2600 DIes1f1128 i les calpspa. sav i
~30.009
» T T T B T T T i i |
160. 00| — —
2o.aol -
80 oo0 =
w0, 000 _
R
a.o0acft =
0. 00| -
o5, 000] —
!
I
12000 -
160- 00| -
-200,09 1 i L 4 I | |
0. 01667 , Time, sec. 11. 0000
-200. 0 Qo ang 14931 PALOVRDY 24,00 200,00
-200, 0 + ang 24095 MQHAUIDC 22,00 200, 00
-200. 0 x ang 24095 HOMAVIEL 22,00 200. 00

2004 LIGHT SPRINE
5-CYLLE 3-Phase Fault on Devers 500-kV Bus
Contingency - Devers-vailey 500-¥v Ling

SYSTEM STABILITY STUDY CASE -

calpspa.sav + Calpspa.dud + calpspas.swt

calpgpa.sav
calpspa.dyd
TITLE
2004 LIGHT SPRING
4-CYCLE 3-Phase Fault on Paloverds
<ontingency-REMOVE BRLOVERDE-DEVERS 500 XV LINE

SYSTEM STABILITY

STUDY CASES-CTASE £

Tase SIWith Calpine

calpapa.sav + calpspa. dyd -~ calpspa6.swt

1679 M)

"o180.

v
wi
Wy
vy
.y
.

v
"1
0
"1
Wy

“y
ny

"y
ny

500KV Bus

-2790.

500 kv

ith Calpine (679 MW

Lines

e N

500 kV Lines

RUN 19.0

cC RG 0.0 "DALLES 3" 13.8 "I
* Fault bug at Palo WVerde
B 0.0 "PALOVREDE" £00.
+ apply faulr damping to sach Palo Verde Unit
GFD 0.0 "PALOVRDL" 24. "1 " (©.07Z48%
GFD 0.0 "PALOVRD2" 24. "L " ©.07248%
GFD 0.0 "PALOVRD3" 24. "L ' 0.072485
* Flash series capacitors in follewing
FC 0.0 "COLT * 500. "DEVERS ' 500.
FC 0.0 "COl7 " 500, "DEVERS " 500,
FC 0.0 "PALOVRDE" 500. "N.GILA ' 500.
FC 0.0 "PALOVRDE" 500, "N.GILA " 500.
FT 0.0 "N.GTLA " 500, "IMPRLVLY" 500.
FC 0.0 “IMPRLVLY" 500, “MIGUEL “ 500.
FC 0.0 "MOENKOPI" 500. "YAVAPAI " 500.
FC 0.0 "YAVAPAI " 500. "WESTWING" 500.
FC 0.0 "FAVAJO " SG0. "WESTWING" 500.
PO 0.0 “NAVATO M 500. "WESTWING" 500.
FC 0.0 "MEAD " 500. "PERKINS " 500,
FC 0.0 "MEAD " 500. "PERKINS " 500.
* Clear fault at Palo Verde
CFE 4.0 "PALOVRDE" 500.
*  Trip Palo Yerds - Devers 500 kV Line
DL 4.0 “CO17 v 50D. "DEVERE " 500.
DL 4.0 "PALOVRDE" 500. "UOL7 " 500.
DB 4.0 "COL7 v 500.
DB 4.0 "COL71C1G"  15.
DB 4.0 "COl71C2G™  15.
OB 4.0 "COLT1S1CG" LS.
DB 4.0 "COL72C1G" 15.
DB 4.0 "COLT2CAGE LG
DB 4.0 "CO17281G" 15
+ Remove fault damping to each Palo Verde Unirc
GFD 4.0 "PALOVRDL" 24. "L " 0.0
GFD 4.0 "PALOVRD2" 24. "L " 0.0
GFD 4.0 "PRLOVRD3Z" 24. "1 " 0.0
* Feingert series capacitors in following
RC 4.0 "PALOVRDEY 500. "N.GILA " 500.
RC 4.0 "PALOVRDE" 50D. "N.GILA " 500.
RC 4.0 "M.GILA " 500. "IMPRLVLY" 500.
RC 4.0 "IMPRLVLY" S00. "MIGUDEL " 500.
RC 4.0 "MEAD " 500. "PERKINS " 500.
RC 4.0 "MEAD " 500. "PERKINS " 500.
RC 5.0 "MOENKOPI" 500. "YAVAPAI " 500.
RC  B.0 "YAVAPAL * 500. "WESTWING" 500.
FC  B.0 “NAVAJO 500. "WESTRING" 500.
RC B.G "NAVAJO " 500. "WESTWING" 50¢.

oW

WOH R W

CASE 6
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2004 LIGHT SPRING
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Y-CYCLE 3-Fhase Fault on Paloverde SO0KY Bus L 1t on Feloverde 500K Bus
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2004 LIGHT SPRING

4-CYLLE 3-Phase Fault on Paloverde 500KV bBus
Contingency-REMOVE PALGVERDE- DEVERS 500 KV LINE

SYSTEM STABILITY STUDY CASES -CASE BiWith Calpine (679 MW)
CalP5Pa. 53% + CAIPSPR. dyd + CALPSPac. swt

2004 LIGHT SPRING

Y4-CYCLE 3-Phase Fault on Paloverde GOOKV Bus

Cant i ngency-REMOVE PALOVERBE - DEVERS 500 KV LINE

SYSTEM STABILITY STUDY CASES -CASE BiWith Calpine (679 M
calpspa.sav + Caipspa.dud + Calpspab.swt
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2004 LIGHT SPRING
4-CYCLE 3-Phase Fault on Paloverde SO0V Bus

Contingency-REMOVE PALOVERDE - DEVERS 500 WV LINE

SYSTEM STABILITY STUDY CASES -UASE BiWith Lalp
Calpspa.savy - CalpspPa.dud - calpspag, swt

ine (679 MW}

@ meNERAL .
2 A REL BT TVE _ROTOR, anlic £
@ Cameany Mam Der 't 13333155

200, 00

calpspak. chi
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2004 LIGHT SPRING

Y-LYCLE 3-Phase Fault on Paloverde SODKY DBus
Eontingency-REMOVE PALOVERDE -DEVERS 500 KV LINE
SYSTEM STABILITY SFUDY CASES -CASE 6iWith Calpi
CRIPSPR.SAV 4 calpspa.dud + calpspatg, swi

ne {67% MW

calpspa.sav

calphsa.dyd

TITLE

2004 LIGHT SPRING

4-CYCLE 3-Phase Fault on Paloverde 500KV Bus
Contingency-REMOVE PALOVERDE-N.GILA 500 KV LINE

BYSTEM STABILITY STUDY CASES-Case 7:With Calpine(67% PMW}
calpspa .gav + calpspa.dyd + calpspa?. swt

RUN i0.d

cc

CC  ##%%w CALPINE: MORENQ VALLEY SYSTEM IMPACT STUDY *xrx»r
CC APPLY A 4 CYCLE 3-PHASE FRULT ON THE PRLOVERDE 500 KV BUOS
[aag

FBE 0.0 "PALOVRDE"™ 540

CC FLASH SERIES CAPACITORS IN: MOENKCPI-YAVAPAI-WESTWING LINE
FC 0.0 "MOENKQPI" 500. "YAVAPAI " 500. "1 1

FC 0.0 "YAVAPAI " S00. "WESTWING" 500. "1 " 2

€C FLASH SERIES CAPRCITORS IN: NAVAJG-WESTWING LINE

FC 0.0 "NAVAJO * 500, "WESTWING" S5p00. "1 " 1

FC 0.0 "WAVAJO " S00. "WESTWING" 500. "1 " 3

CC FLASH SERIES CAPACITORS IN: PALD VERDE-DEVERS LINE

FC 0.0 "PALOVRDE® S50G. "DEVERS * 500. “1 " L

FC 0.0 "PALOVRDE" 50C¢. "DEVERS " 500. "1 ° 3

¢¢  FLASH SERIES CAPACITORS IN: PALO VERDE-N.GILA-IMPERIAL
¢  VALLEY-MIGUEL 500 KV LINES

FC 0.6 "PALOVRDE" 50C. "N.GILA " 5p0. "1 " 3

FC 0.0 "N.GILA " 500. "IMPRLVLY" 500. "1 " 2

FC 0.0 "IMPRLVLY" 500. "MIGUEL * Spo¢. "1 * 1

CC  REPLY A 98MW(7.2%) MACHINE FAULT DAMPING TC PALC VERDE UNITS
GFD 0.0 "PALOVRDL" 24.00 "1 " 0.072485

GFD 0.0 "PALOVRD2Z" 24.00 "1 " 0.072485

GFD 0.0 "PALOVRD3I" 24.00 "1 " 0.0724B5

€¢ CLEAR FAULT

CFB 4.0 "BALOVRDE" 500

fain] REMOVE PALO VERDE-NORTH GILR LINE

DL 4.0 "PALOVRDE" 500. "W.GILA " 5G0. "1 "

CC  REINSERT SERIES PAPACITORS IN: PALO VERDE-N. GILA-TMPERIAL
€0 VALLEY-MIGUEL 500 KV LINES

RC 4.0 "PALOVRDE® 500. "N.GILA " 500. ™1 " 3

RC 4.0 "N.GILA " 500. "IMPRLVLY"™ 500. "1 " 2

RC 4.0 "IMPRLVLY" 500. "MIGUEL " 500. "1 " 1

CC  REMOVE FAULT DAMPING TO PALO VERDE UNITS

GFD 4.0 "PALOVRD1" 24.0¢ "1 " 0.0

GFD 4.0 "PALOVRDZ" 24.00 "1 * 0.0

GFD 4.0 "PALOVRD3I™ 24.00 "1 " 0.0

CC REINSERT SERIES CAPARUCITORS I MOENKOPI-YAVAPAL-WESTWING LINE
RC 8.0 "MOENKOFI" 500. "YAVAPAT 500. Y1 " 1

BEC 8.0 "YAVAPARI " 500. "WESTWING" 500. 1 = 2

CC REINSERT SERIES CAPACITORS IN: MAVAJO-WESTWING LINE

RC 8.0 "NAVAJO * 540, “WESTWING 500. “1 "t

RC 8.0 "NAVAJO " 500. "WESTWING" 504, "1 " 3
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2004 LIGHT SPRING
%-0VLLE 3-Phase Fault on Paloverde SO00KY Bus
Contingency-REMDVE PALOVERDE - DEVERS 500 KV LINE
SYSTEM STABILITY STUDY CaSES -CASE GiMith [alpine (679 MWl
calpspa.sav + Calpspa.dyd - Calpspae, swt
CASE 7
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0.5000 x vius 24086 LUGD 500, 00 ' 1, 2000
0, 5000 # vbus 24092 HIRALDHA 500.00 1 1.2000
2004 LIGHT SPRING
4-CYCLE 3-Phase Fault on Paloverde 5SO0kv Bus 2004 LIBMT SPRING
Contingency-REMOVE PALOVERDE-M. GILA SO0 KV LINE 4-CYCLE 3-Phase Fault on Paloverde 500KV Bus
SYSTEM STARILITY STUDY CASES - Case O7:With Calpine (679 Md) Contingtncy-REMOVE PRLOVERDE -N, BILA S00 KV LINE
catpspa.sav + calpspd.dud - calpspa7. swt SYSTEM STABILITY STUDY CASES - Case OT:With Calpine (679 M}
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2004 LIGHT SPRING
4-CLYCLE 2-Phase Fault on Palaverde SOOKY Bus 2004 LIGHT SPRING
Cont i ngency-REHOVE PALOVERDE-N.GILe SO0 KV LINE 4-CYCLE 3-Phase faclt on Faloverde SOOKY Bus
SYSTEM STABILITY STUDY CASES - Ease O7;With Calpine (879 M) Cont i ngency-REMOVE PALOVERDE-N.GILA 500 KV LINE
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2004 LIGHT SPRING
4-[YCLE 3-Phase Fault on Paloverde SO0KU Bus
Cottingency-REMOVE PALOVERDE -N.BlLa 500 W LENE
SYSTEM STABILITY STUDY CASES - Case D?iHith [alpine (679 MWl
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2004 LIEMT SPRING

4-LYCLE 2-Phase Fault on Palgverde SO0KY Bus

Cont ingency -REMOVE PALOVERDE ‘N. GILA 500 KV LINE

SYSTEM STARILITY STUSY CASES - Case O7!With Calpine (673 MW
caipspassav + CAlPFPa. dud » calpspa?. swi

SEMERAL _ -
L ELTRIC RELATIUE _ROTOR_ANGLE
g CoMPaNY Men Dec 11 14100122 2000
BN

cairspal. Chi
DINups Lt 125 1lesrcal pspa. sav

T T T T - T

140. 00

|

'

0. 006]— -

-8, 600| -

.00

150,00 — -
-200,08 | | 1 L 1 i ! |

0, 01667 . Time, sec. 11.0000 |

200, 0 =3 ang 14931 PALOVRD1  24.00 ' 200, 00

-200, 0 + ang 24095 HOHaUi[T 22,00 H 200, 0O

-200. 0 x* ang 24095 MOHAVILL 22, 00 L 200. 00

2004 LIGHT SPRING

4-CYCLE 3-Phase Fault on Paloverde 500KV Dus

Lons ingency-AEMOVE PALOVERDE-N. GILA 500 KW LINE

SYSTEM STABILITY STUDY CASES - Case 07IRith Calpine (€79 MWD
Calpspa.sav + calpspa, dud ~ Calpspa’?. swt

calpspa.sav
calpspa.dyd

TITLE

2004 LIGHT SPRING

CASE 8

4-CYCLE 23-Fhase Fault on Valley 500-KV Bus

Contingency - Serrano-Valley 530KV Line

SYSTEM STARILITY STUDY CASES-Case 8:With Calpine{&79 MW}

calpspa.sav + calpspa.dyd + calpspa8.swt

FAULT ON THE VALLEYSC 5Q0 BUS

RUN 10

cc

CC  ***%% CALPINE: MORENO VALLEY 3YSTEM IMPACT STUDY #####x
[otag

CC APPLY A 24 CYCLE 3-PHASE

cC

FE 0.0 “VALLEYSC" 500

CC  CLEAR FAULT

CFB 4.0 "VALLEYSC™ 500

cC REMOVE SERRANO - VALLEY 500 KV LINE
CTL 4.0 "SERRANO " 500. "VALLEYSC" 500.

LR

——
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9, 5000 * vbus 24151 VALLEYSC 500,00 \ 1. 2000
0. 5000 x vbus 25653 CALPINE 500,00 1 1, 2000
2004 LIGHT SPRING
4-CY¥CLE 3-Phase Fault on valley 500-kV Bus
Contingency - Serrato-valley SOGKY Lime
SYSTER STABILITY STUDY £4SES - Case BIWith Calpine (679 MW
calpspa.sav + calpsPa.dyd + calpspad. swt
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9. 5000 * vbus  24B06 MIRAGE 230,00 P 1. 2000
4. 5000 * vbus 24093 HIRALDMA 236,00 1 1, 2000 ¢
0.5000 x vbus 24132 SANBRINO 230, 00 1 1, 2000
0. 5000 & vhus 24901 Y5TA 230, 00 1

|.2000i

2004 LIGHT $PRING

4-CYCLE 3-Phase Fault on Valley S00-KV Bus

Contingency - Serrano-Valley SO0KY Line

SYSTEM STABILITY STUDY CASES - Tase BiWith Calpine (E79 M4}
Calpspa. 53y - Calpspa.dud - calpspag, swt
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0.5000 = wbus 24801 DEVERS 500,00 1 12000
0.5000 o vbus  24GBE LUGO 500, 00 1 1.2000
0.5000 % vbus 29092 MIRALDHA 500,00 1 1. 2000
2004 LIGHT SPRING
4-CYCLE 3-Phase Faylt on valley S00-KY Bus
Contingency - Serrano-Vailey SOOKV Line
SYSTEM STABILITY STUDY CAZES - Case §iWith Talpine (E79 MY
calpspa.sav + calpsPa.dwd + calpspag. swt
| GENERAL 3R BUS ML TEE 4G | ealpspaB. chf I
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0. 5000 * whus 24093 MIRALDMA 230,00 1 1. 2000
g.5o00 3k whug 24261 [032.61 18.00 1 1.2000

2004 L1EHT SPRING

4-LYCLE 3-Phase Fault om valiey S00-ky Bus

Contingency - Serrang-vatley GOORV Line

SYSTEM STABILITY STUDY CASES - Case 8iwith Calpine (679 Md
calpspa.sav ~ talpspa.dyd + calpspad, swt
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2004 LIGHT SPRING

4-CYTLE 3-Phase Fault on Valley 500-KY Bus

Contingency -

Serrano-vailey 500KV Line
SYSTER STABILITY STUDY [ASES -

Case fiuith Talpine (679 HW)

calpspa. sav + calpspa, dwd + calpspal. swt

g enemal : T :
3 B .ehf
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-200.0 + ang 24273 [OO4AGZ 18,00 1 200.00 |

2004 LIGHT SPRING

4-CYCLE 3-Prase Fault On Walley 500KV Bus

Contingency -

Serranc-valley SO0KV Line

SYSTEM STABILITY STUDY [ASES - Case &iWith Calpine (675 MA)
caipspa. sav + calpsea.dud « Calpspad. swe
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ecTRIC
ComPany

Mon Dec bl
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i09:58 2060

Lpsad. che

NWPSLEIEN Y LEsCa PSP, Sav

T T

calpspa.sav
calpspa.dyd
TITLE

2004 LIGHT EPRING
5-CYCLE 2-Phase Fault con Devers 2Z30-KV Bus
Contingency - Devers-San Bernardinc #1 & Devers-Vista #1
230-KV Lines

SYSTEM STABTLITY STUDY CASE-Case %:With Calpine

calpspa.sav + calpspa.dyd + calpspa?.swt

RUN 10.0

cc

CC  *%¥%% CALDINE: MORENO

cC

[sie)

FB 0.0 "DEVERS * 230

CC CLEAR FAULT

CFB 5.0 "DEVERS * 230

oo REMOVE DEVERS-SAN BERNARDINO NO.
cC REMOVE DEVERS-VISTA NO.

oL 5.0 “"SANBRDNO" 230. "DEVERS
DL 5.0 "VSTA T 230. "DEVERS

VALLEY 3YSTEM

(679 MW

IMPACT STUDY **hwdx

APPLY A 5 CYCLE 3-PHARSE FAULT ON THE DEVERS 230 BUS

a

1 230KV LINE

1 230KV LINE

230, "1 "
230. m1 o™
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0. 000 . _I
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“z0.00le

I

160000 .
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-200.0 + ang 24095 HOWAWILD 22,00 H 200. 00 ;
-200. 6 * ang 24095 NDHAVILE 22, 00 L 200,00
L.
2004 LIGHT SPRING
4-CYCLE 3-Phase fauft on valley SO6-KV Bus
Contingenty - Serrana-Valley SOOKY Line
SYSTEM STABILITY STUDY CASES - Case @iWith Calpine (679 HWi
Calpspa. sav - CAIPpSpa. dud - calpspal, swe
CASE 9



BENERAL i TERMiNAL_4CLTEE_MAGH Zalpspad. chf i . . R
ELCETRIE | GENERAL = . . |
Commany | Mon Dec i 1410320 2000 Liwps) (112503 leshcal pspa, sav | 3,2 e S00KY_BLT LBLTEE Ml _calpssas.chf
% T T T T T T @  comany ron Dec 't 141002 L OINUPELT112N 1 esAca | pspa. sav i
! - 3000 . " . - ;
[
; ‘ oL §
0. 9ema -
0. 5200|— a
P
o B500L —
0.9500f -~
a.7a0a_ .
0.7800| -
0. moal— -
[P als | . _.I
[N-CT . - r
svon]_ -
05700 — ]
e _
. s0a0;. L ! ! l | | | ) )
0. 01667 Time, sec. 11,0800 | 05000 ! L 1 | | 1 1 =
- i . 1,0 :
*a.5000 5] vbug  MDO1 ALAMTI [ 18,00 1 1. 5000 | 9. 01667 ) Time, sec it
6. 50060 + vhug  2409% MOHAUILE 22,00 v 1. 2000 0,5000 E vbus 15021 PALQUADE S0D. 00 : 1, 2000
0. 5800 * vhug 24050 HINVIST! 15.50 ' 1.2000 0.5000 + vbus 15021 PALOVRDE 500,00 . 1.2000
0.5600 = vhus 29151 VALLEYSE 560,00 1 1,2000 0,5000 * vhug 14931 PALOVRDI 24,00 1 1, 2000
.5000 x vbus 25653 CALPIME 500,00 1 1. 2000 0. 5000 * vbus 24801 DEWERS  S00.00 1 1, 2000
9.5000 » vbus 24086 LUGE 500,00 1 1. 2000
! 0. 5000 23 vbus 24092 MIRALOMA 500, D0 1 1. 2000}
200% LIGHT SPRING
5-CYCLE 3-Phase Fault on Devers 236-kV Bus 2004 LIGHT SPRING
Lorsingency - Devers-San Dernarding #1 3 Devers-vista #3 Z30-KV Lines S-EYCLE 3-Fhasc Fault on Devers 230-kv Bus
SYSTEH STABILITY STURY CASE - Case 9:With Calping t679 MW Contingency - Devers-San Bermardino #i ¥ Devers-Vista e 230-kv Lines
Calpspa, sav - calpspa.awd + calpspas. swt SYSTEH STABILITY STUDY CASE - Lase 91WAth Calpine (573 MW)
calpspa. sav + Calpspa.dyd + calpspad,swt
GENERAL . [ T . T — 1
‘ % EetemiC | 230MY_BUS_VO. TRE a3 calpspagich % sEnera —" 230K V_DLIS 0L T6E . 4G | caipanat. chi
+. 2000} sampany | Mon Dec 1% 4iD1:ia3 2000 DiwpslITAilRsNCa ipsPa, say ComMPany | Mor pec 11 14Dt 2000 | Brups) €3 12714 tesncal pspa. saw |
d T T T T T T ; e B e T — i 7
11300 1300}, —
: |
+osoal_ [
0. 840 . 58007
[ "R——
| ]
-,
! ;
l |
D.ESnnL — 2.1 . -
1
o TO00E = e .
J
o miool T vl |
O.e400 ‘ LA0a] ]
0,590 - 70| |
' !
| i
0. 5000) Il ! | | 1 | ; i o} I i 1 L | | : €
0. 01667 j Time, seC, 11. 0000 0. 01667 . Timg, S€C. 11. 0000
0. 5000 o vhus 2480 DEVERS 230, 0D ] 1.2000" 0,5000 o vhus 24056 ETIMANDA 230.00 ] 1. 2000
0.5000 + vbus 24056 ETIMRHDA 230, 00 1 1.2008 | 0. 5000 + vhus  24G0B MIRAGE 230,00 ' 1. 2000
0,5000 x vhus 24806 MIRAGE 230 00 ' 1,2000 0. 5000 *® vbus 24053 MIRALOMA 230,00 ' 1.2000
0.5000 * wbus 24033 HIRALDHA 230.00 ! 1.2000 0, 5000 * vbuz 4281 CO32.G1 18,00 \ 1, 2000
0, 5000 x vbus 24132 SANBRDNO 230,00 1 1.2000 i
0. 5000 @ vhus 2430 USTA 230, 00 ' t. 2000 ]

2004 LIGHT SARING

S-CYCLE 3-Phase Fault on fevers 230-KY Bus

Contingency - Devers-San Bernarding +7 ¢ Devers-Vista of J30-KV Lines
SYSTEM STABILITY STUDY CASE - Case 3iWith Calpine (673 HW)
calpspa.sav + ralpspa. dud - calpspad, swt

2004 LIGHT SPRING

G-CYCLE 3-Phase Fault on Devers 230-kV Bus

Contingency - Devers-San Bernarding s1 2 Devers-Uista i1 230-KW Lines
SYSTEM STABILITY STUDY CASE - {ase 9iwich Caipine (679 M)
calpspa.sav + CalpSpa.dyd + calpspad. swt

e

-

LAl

-y



- - L
- — 7 e e ———
i aNERAL [ - s - - =
(ﬁ%@ e RELAT1GC _F3TCR_ANGLE i ralpspad. ckf ‘ B, E;[‘ES?;" SELATIUE LROTOR.ANGLE i <alpspad. cnf
ool GND Commany | mom s 0 oiuiciizs 2000 | 5ivuesi o 2n it lesseaipapa. sav ; © oo D wom pee 1 19iniize 2000 Bt eps 11124 1 es\catpapa, sav I
ool ; o0, 00
‘ T T T | I T T " T T 1
| ,
|
w00 .. -- t6n.00f_

e —
80, oo}

RPN -

160 00| -

i

230. 6o | ' 1 i ! L ‘

0, 01667 . Time, s&c. 11.000C ‘

-200.0 ] ang 24129 S.ONOFRZ 22,00 2 200,09 |

-200. ¢ + ang 24273 COG4A_E2 18,00 1 200, 62

2004 LIGHT 5PRING

S-CYCLE 3-Phase Fawit on Devers 230KV Bus

Contingency - Devers-5an Bernardino +1 B Devers-Vista sl 220-KV Lines
SYSTEM STARILITY STUDY [aSE - Case Sidith Catpine (679 Mdi

calpspa. sav + calpspa.dyd + C2IPspPag. swt

oo REMOVE DEVERS-SAN BERNARDINC NO. 2 230KV LINE
cC REMOVE DEVERS-VISTA NO. 2 230KV LINE

oL 5.0 "DEVERS " 230. *SANBRDNO" 230. "2 "

CL 5.0 "DEVERE " 230. "VSTA w230, "z "

-n.m‘L — -¥0.000| —
|
1
e, DD — b0, ool -
i
|
120, 00) - 1120, €0 —
— -tesiool_ 4
I
. i ! — 200, m) L .l 1 | L] ! !
A Iime, sec. 11, 6900 | 0. 01667 N Time, sec, 11.0000 !
a ang 24261 CO32.GL  14.40 o 200, 00 200, 0 o ang 19930 PALGURBY  4.00 [ 200,00 |
+ amg  2S6Z4 CALPICT  18.00 ! 200,00 -200.0 + ang 4095 MOHAWICD 22.00 H 200. 00
*® ang 25855 CALPST 23,00 r 200,901 2080 ang 24095 MOMAUICT 22,00 L 200. 00
|
I
i |
2004 LIGHT SPRING 2004 LIGHT SPRIKG
S-CYCLE 3-Phase Fault on Devers 230-KU Bus S5-CYCLE 3-Fhage Fault cn Devers 230KV Bug
Contingency - Devers-San Bernarding w3 & Devers-vista o1 230G-kv Lines Lontingency - Devers-San Derrarding ] E Devers-Uista a1 230-KY Lines
SYSTER STARILITY STUDY CASE - Lase STWith Lalpinc (673 M) SYSTEM STARILITY STUDY CASE - Case 3iWith Calpine (573 H
C3IB5Pa. sav + CalpsPa.duyd - calpspal. swi Lalpspa.sav v ralpspa.dud ~ calpspal. swt
% iy RELATIVE_ROTOR_AHELE calpspad. cnf CASE §0
\ gl Campant Mon Dec 11 14101176 2000 L DIvaps]f1AR M1 LesNCalpspa. sav |
20,92
T T 7 T T
! : calpspa.sav
10,00l - calpepa.dyd
| TITLE
2004 LIGHT SPRING
126,00 5-CYCLE 3-Phase rault on Devexs 230-KV Bus
[ N Contingency - Devera-San Bernardino #2 & Devers-Vista #2
i 230-KV Lines
1200 H SYSTEM STABILITY STUDY CASE-Case 10:With Calpine (673 MW)
T - calpspa.sav + ca:pspa.dyd + calpspall.swt
RUN 10.0
; falo)
0. 000 — 7 CC kwxdx CALPINE: MORENO VALLEY SYSTEM IMPACT STUDY %ddsdx
CC APPLY A 5 CYCLE 2-PHASE FAULT ON THE DEVERS 330 BUS
oc
.ol = ¥B 0.0 "DEVERE " 230
e, it e CC  CLEAR FAULT
1 CFB 5.0 "DEVERS " 230



i BENERAL I YGE_ragn n c i
% EerEic FRAMINAL VDL TEE_rad calpspaiD. chf .
- ConPany Mon Dec i 14101155 2000 DitupslFe12u9% lasicalpspa. sav ;
b T T T T !
1o
i
1 a0a_ -
— - . - —
W T e e - ot S |
,_m—iﬁ-] R -
i
ooBOL —
0.BsDOL ! —
i
07800 _
i i
- 4
[ R
,
o.sm0| .
0.5000 1 | i - |
0., 01667 . Time, s=c. 11. 0000
0. 5000 o vbug 24001 ALAMEI G 18,02 ] 1, 2000
0. 5000 - vbug  2M035 MOMAVILL 22,00 1 1. 2000
0.5000 * vbug 24050 MINVISTI 16,50 | 1,2000
0,5000 * vbus 24151 VALLEYSC 500.00 . 1. 2000
0.5000 = vbus 25653 CALFINE  SOD.GO ! 1.2000 |
2004 LIGHT SPRING
S-CYOLE 3-Phase Fault on Devers 230-KV Bus
Contingency - Devers-San Dernardino +2 8 Devers-uista 12 230-KV Lines
SYSTEM STARILITY STUDY CASE - [ase 10:With Calpine (679 MWl
caipspa,sav + Caipspa.dyd + CalpspalD. swt
i ENE RA
' =l L o
% CLELTRIC 230KY_BUS_VOLTGE_MAG calpspalO.chf |
gl ZoMAANY | men pec 1114301357 2000 P DINups] 112N F Les cal pspa. sav
2000
T T T T T ‘
[ .
i
10600 -
<
0. w00
0. 8500 -
0. 700 _
ER ﬁ
]
a.ss00] -
0.5700] -
o. 1 | ! | 1 | I
0, 016867 ' Time, sec. 11,0000
0.5000 o vbus 24804 DEVERS 230,00 1 1. 2000
0.5000 + vbus  2MO056 ETIWANDA 230,00 1 1. 2000
0.5000 * vhus 24806 MIRAEE 230,00 1 1. 2000
0.5000 * vbus 24093 MIRALOMA 230,00 1 1, 2000
045000 e vhus 24132 SANBRONG 230. 0D 1 1. 2000
0.5000 [ vbus 24901 WSTA 230. 00 1 1, 2000

2004 LIGHT SPRING

5-CYC -Phase Fault on Devers 230-KU Bus
Conts
SYSTEM STABILITY STUDY [ASE - Case 10iWith Calpine
calpspa.sav + calpspa, dud - calpspall, swt

:ngy - Dewers-San Bermardino 42 & Devers-Vista &2 230-KV Lires

LETD HW)

BENERAL T . .
L eLaRIC § SODKY_BUS.UELTRE .HA% Za.p3ERl0, ChF [
\. 2000 ZOMPaNy | Men pec 1 iui & 2000 Aups 1112571 leshcal pspa. sav |
" T T T T T T 7 T T i
i
1
INE" . _
\. oeaf——— M—_,—m
QQE
o, 5500 ,
[ . -
D.asau‘_ =
0. TROO| —
i
o.mon|_ -
o guta |
osmol _
0, 5000/ 1 | ! 1 | L 1
Q. 01667 . Time, sSeC, 11,0000
. 5000 o vhus 15021 PALOVRDE S00. 00 1. 2000
4.5000 + vbus 15021 PALOVRIE 500.00 t 11 2006
. 5000 * vbug 14931 PALODVRD! 24.00 1 1.2000
0.5000 = vbus 24801 DEVERS  50D.00 ' 1. 2000
0. 5000 > vhus 24086 LUBO 500,00 1 1.2000
0. 5000 ® vbus 24092 MIRALOMA 500, 00 1 1, 2000 ;
2004 LIGHT SPRING
S-LYCLE 3-Phase Fault on Devers 230-KV Bus
Contingency - Devers-5am Dernardine 2 ¢ Devere-Vista 42 230KV Lines
SYSTEM STaBILITY STUDY CASE - Case tOiWith Calpine (&79 M
calpspa.sav + calpspa.dud + calpspalD. swt
aEmERar o - - i
z LS VOLTGE M < C.chf I
% i P ZIONVLELS VOLTGE HAR | c21psparc.cn |
& ZonRany | Mo pez »: 1winiies 2000 D Diups] £ 12N 1T leshcal pspa. sav !
2000 T —. T T T T
' |
| 1
e i

1ocenal

0.9200)

0,8500)
o.7800f —
!
o.moal -
o eam0] —
o570l .
1
o. 5000} ! ; | ! | ! ] . i
§0. 01667 . me, s5eC. 11, 0000
| 045000 o vbus 24056 E¥[WaNDA 230.00 ' 1.2000
0. 5000 + vius  4B0E MIRAGE 230,00 1 1. 2000
0, 5000 * vbus 24093 HIRALOMA 230,00 1 1, 2000
#* vbug 24261 CO32_3! 18. &0 1

E 0. 5000

!

1. 2000 "

2004 LIGHT SPRING
S-CYCLE 3-Prase fault on Devers 230-kv Bus

Contingency - Devers-San Dernardinc 12 € Devers-Uista 2 230-kV Lines

SYSTEM STABILITY STUDY [aSE
calpspa. sav + calpspa.dyd + calpspalO, swt

- [ase (OIWI:k [alplne (679 MWD



% R RELAT [WE_R2TOR_ANGLE | caipspalt. chf |
g comeey Mon Ber 11 1uIC1IC9 2000 [ Bhupsifnnantilesicalpspa. sa !
200.0C) T |
T T T ‘
w000l

e, -
60, booL —
!

wn. ono|_ _
0. 00O —
M%M e e
wo.oo0| _
am. om0l T\
-l20.00, - ‘
-ts0.00| -

-2 00 1 ! ! | | 1 ! 1 |

0.01667 . Time, se 11. 0000
-200.0 o ang 2361 CO32G1 44,00 &) 200. 00

-200, 0 + ang 2564 CalAICT 18,00 1 200, 00
-200,0 x ang 25655 CALAST 23,00 1 200,00 |

2004 LIGHT SPRING

S-CYCLE 3-Phase Fault on Devers 230-#¢ Bus

Contingency - Devers-5an Bermardinto «2 B Devers-uiste 42 230-KV Lines
SYSTEW STABILITY STUDY CASE - Case 10IHith Calpine (679 MWl
calpspa, sav + Calpspa.dud = Calpspain, swt

e CENERAL - . B | i
% o eamiC | seLativereTon_esoie jeatpspart.chs
ConFany | won pec ++ 1src2ion 2000 DivupslfUI2ME5 leshial pspa. say ,
00
s T =T T T T T |
163, 00,

0. 000} -
o) N
¢
|
120,00y
e il
!
- 200. 00| i | 1 | 1 1 | L
0.01667 s Time, sec, 11. 0000
~200.0 =} ang 24129 §,0NOFRZ 22,00 2 200. 060
~200.0 + ang 34273 CODMA_GZ 18.00 1 200. 00

2004 LIGHT SPRING
S-CYLLE 3-Phase fault on Devers 230-KV Bus

Eontingency - Dewvers-5San Bermarding 2 § Devers-vista 12 230-KV Lines

SYSTEM STARILITY STUDY [CASE - Case 10IWith Calpine (B79 HW)
calpspa. sav + calpspa.dyd - calpspaiD. swt

GENERAL } T 1
% CLeLmIC RELAT §WE LRGTOR_ANGLEL Calpspall. Chi

COMPaR Mon e 17 14302500 2000 [ Dhwpsi 12 leshcalpspa. sav !

-5 T T T T T 7 T
i
|
50, 08— —
|
|
oo |
0.000_ —
+a.o0n| -
LR —
0, o08)__ |
80,000 —
u.00 _
<140, 60 —

200, 00 | ! ! 1 ! | 1 1 H
0.01667 . Time, sec. 11,0000
-200.0 =} ang 14931 PALOVRDI 24,00 1 200. 00 |
-200. 0 + ang 29095 MOWeVICC 22,00 H 200, 00
-200.0 * ang 24095 MOWAVILC 22,00 L 200, 00

2004 LIGHT SPRING

5-LYCLE 3-Fhase Fault on Devers 230-KU Bus

Contingency - Devers-San Bermardine 32 & Devers-Vista 12 230-KV Lines
SYSTEM STABILITY STUDY CASE - Casc '0iWith Lalping 1679 W)
calpspa. sav + calpspa.dud + Calpspall. swt

CASE 11

calpspa.sav

calpspa.dyad

TITLE

2004 LIGHT SFRIXNG

5-CYCLE 2-Phase Tault on Devers 230-KV Bus

Contingency - Devers-Vista #1 & §2 230-KV Linses

SYSTEM STABILITY STUDY CASE-Case ll:Without Calpine{67% MW)
calpspa.sav + calpspa.dyd + calpspall.swt

RUN 10.0

cC

OO wk*k® CALPI MCRENO VALLEY SYSTEM IMPRIT STUDY *hxt+sk
CC APPLY A 5 CYCLE 3-PYUASE FAULT ON THE DEVERS 230 BUS

cC

FB 0.0 "DEVERS " 230
CC CLEAR FAULT

CFR 5.0 "DEVERS " 230

o FEMOVE DEVERS-VISTA X0. 1 230XV LINE
fe REMOVE DEVERS-VISTA KO. 2 230XV LINE
DL 5.0 "V3TA " 230. "DEVERS " 23C¢. "1
oL 5.0 YDEVERS ¥ 230. "VETA v 230, "2



i
1. 2000}

aENCRaL ~
CLertarr TERH I MAL . WILTEE-MAGN

ComPany

Scalpgpall, onr
| Dinupsi 125 F] leshcal pspa. sav |

Mon Dec 11 *4;02i5% 2000
T T T T

v B L T

f1300
[N uwnl_
. B90f]

0. 3200

0~ 6500

. BNDAL
!
P . _i
|
0,500 1 I L | 1 ! ‘
0. D1E6T i Time, sEC. 11,0000 |
0.5000 [=] vbug 24001 ALEMTI G L6, 0D 1 1. o000
6. 5000 + vhig 24095 MOWAVICC 22,00 : 1. 2000
2, 5000 * vhug  24D5@ MTNVISTI 15,50 1 1. 2000
2. 5000 * vhus 24151 UALLEYSE 500.900 1 1.2000
Q. 5000 = vhus 25693 [ALPINE 500,00 1 1. 2000 |
I
2004 LIGHT SPRING
S-CYCLE 3-Phase Fault on Devers 230-¥4 Pus
Contingancy - Devers-yista +1 § ¢2 230-%kv Lines
SYSTEM STABILITY STUDY [ASC - Case VITWith Calpine (679 Mu)
Caipspa. sav - calpspa.dud - C2ipspall. swt
GEENERA T -
i & ~ z v oL e 5 '
i % Etrmic Z30K\V_BUS_VOL TEEMAG calpspall. chf i
2100 ComMPany Mon Dec 14 i} 5 200G | DINupst 1112001 E5NCAI PEPR, S8V
I8

T T T T

[NE" |

T

I
0. espal— J i
01800 J
cmaol _‘
|
'
|
0.5400} -
0.5 -
i
0.5000 A L L ! | | L |
0. 01667 . Time, sec. 11, Q000
0,5060 o vbus 24804 DEVERS  230.00 \ 1. 2000
0, 3000 + vbus 24056 ETiWANDA 230,00 1 1.2000
0. 5000 * vhys 24806 MIRARE 230, 0C 1 1. 2000
0. 5060 bl vhus 24093 MIRALCHR 230,00 1 1.2000
0. 5000 * vhus 24132 SANBROND 230,00 1 1. 2000
Q. 5000 & vhus 24901 YsTA 230, 00 1 122000

2004 L1GHT SPRING
5-CYCLE 3-Fhase Fault on Devers 230-KV Bus
Lomtingency -

calpspa. sav + calpspa.duyd + calpspall, swt

Devars-ulska x1 % 13 230-XV Lires
SYSTEM STABILTTY STubY CASE - Case 1iidith Calpine

(TS HWI

T 1
GENERAL _ !
% LeCTRIC S00KY_BLIS_VOLTGE .MAG | calpspall,chrf
12500 CDMPaNY Mon Dlec 1 14102i53 2000 !D:\upslf!\Q\lllcs\ca-PSFﬂ-SW '
T i T T T T
[YEL
[T
]
0. 99000
G.s20a|
a.6500|
6. 3000|
o.moal —j
]
owion| =
57001 —
0,50 L ! 1 | 1 1 L
0. 01667 N Time, sec. 11..0000
0.5000 o vhus 15021 PALOVRDE S00. 00 1 1. 20G0
0, 5000 + vhus 15021 RALOVADE 500, 00 1 1..2000
0. 5000 x vbug 14931 PALOVRDI 24,00 1 t. 2000
0. 5000 * vbus 24BN DEVERS 500,00 1 1. 2000
0. 5000 * vhus  240BE LUGO 506, 00 1 1. 2000
0. 5600 & vhus 24092 MIRALDMA 500, 00 1 L4 2000

20000

2004 LIGHT SPRING

S-CYCLE 3-Phase Fault on Devers 230-kV Bus
Contingency - Devers-vista ¢! R ¢2 230-KV Lines
SYSTEM STABILITY STUDY CASE - [ase 11iWith Calpinc
calpspa.sav + calpspa,dud - calpspatll. swt

[B79 HW)

r S N e
{éf'(@‘\ f:;:j;y | 2zoku.aus. veLiee_ren
GO oreans wnn tze 1

caipspall.cnd

120 FilesNCaiPsPe. sAv

Diups:

i
: i
1 1
e i
o, ool ! -
d
a.hen _
1
I
|
iwcwi
R
i
'
c.smoal s
i i \
i 1
i i
Ih - !
¢, s0ac) 1l 1 i 1 |
G, 01667 , Time. sec. 11,0060 |
0.5a00 =) whus 24G56 ETiwahDa 230. 00 1. 2000
0.5000 + wbus 24806 MIRAGE 230,00 1. 2080
0. 5000 * vhus 24093 MIRALOMA 230,00 1. 2000
0.5000 * wlug o421 CJAY 74,00 1..2000
|
I

2004 . 15HT SPRIKE

S-CYCLE 3-Ppase Fault on Dewers 230-¥XY Dus
Contingency - DEvers-vista 41 § o2 230-kV Limes
SYSTEM STABILITY S57UJY CASE
Calpspa.sav + Calpspa.dyd + calpspali.swt

Case “11Hith Calring 1679 MW}



! CEMERAL - ars .
ELAT I UE 30 - zal .crt
LECTRIC RELAT :UE_3ETOR_ANG.E aipspall.ch |

i ComPany Mep Dec 11 14I03IIT 2000 Ditvups1 11N inshcalpspa. sav
92.00; .

H T T T T T |
0. -
o il

|
mmﬂf_ —

|
| \
16,0004 ., !

‘ /

! P

|
» p

i A_L—_%unﬁ;

| e
10,0001 _
Ammi_ —
120,00 _

|
160. 00 —~
i
i
200.00 1 ! 1 F 1 !

0. C1667 . Time, 58C. 11,0000

-200. 0 < ang  DMZBL [O32_G¢  18.00 200, 00 |

-200. 0 + ang 25654 CALPICT 18,00 200,00

-200. 0 * ang 25655 CALPST 23,00 200. 08 |

2004 LIEHT SPRING
S+LVLLE 3-Phase Fault on Yevers 230 %V Bus
Contingency - Devers-visia s1 B 22 230-kY Lines

SYSTEM STARILITY STUDY CASE - Case 11IHith Caipine (679 MWl

ca|pspa.sav + calpsra.duyd + Calpspatl, swh

; GENERSL
' . f
i % o Eethic | RELATIVE_ROTOR_aNGLE leatpspatt.cn ,
| ComRany | mon Bec 11 1416302 2000 | DTwpsLET124F leshca Lpspas shy |
#0300 1 ]
T T T
I
mmmF
I
!
o] 1
- |
! i
.o _
|
0. aogn _
L
-G, 000l
-ea.om0f__ _
)
|
i
120,00~
-160,00 J
1
-200. 0 | 1 ! | l L
0. 01667 . Time, sec. 11,0000
-200,0 a ang 24129 S, ONDFR 22,00 = 200. 00
-200.0 + ang 4273 COOMAER 18,00 1 200, 00

200% LIGHT SPRING

S-LYCLE 3-Fhase Fault on Devers 230-KV Bus

Contingency - Devers-Lista ¢1 § #2 230-kV Lines

SYSTEM STABILITY STUDY CASE - Case 1iIWith Lalpine 1679 MW)
CAIPSPA. Sav + ralpspa. dyd + calpspall.swt

[ 5 EENERS. - . . ~ s 'roenr \
% [ RELAT 108 _ROTOR.ANGLE caipspati.ch i
@ CoHPanT | Mon Dec i1 14303i5i 2900 | Dhaps] (1123 Fileshelpspa. sav

T T T T v T

I

..

~4n.caof _
~s0.000|— -
120. 50| —
1
[
!
460,00,
i
i
~200. 00| | 1 ! L 1 ! 1
0. 01667 . Time, sec. 11,0000
-200, 0 a ahg 14931 PALOVRDI 24,00 B 200. 06
-200. 0 + ang 24005 MOWAUICC 22,00 " 200, 00
-200, 0 * ang 24095 MOHAYILC 22,00 L 200, 00
'

2009 LIGMT SPRING

S-LVCLE 2-Fhase Fault on Bevers 230-Kv Bus

Lontingency - Devers-Vista o1 & #2 230-KV Llnes

SYSTEM STABILEYY STUDY CASE - Case I1IHith CRIpine (673 MW
Calpspa.sav + CalPspa.dud + calpspall.swh

CASE 12

calpspa.sav
calpspa.dyd
ITLE
2004 LIGHT SPRING
5-CYOLE 3-Phase Fault on Devers 230-KV Bus
Cantingency - Devers-Mirage & Devers-Coachella Z30-KV Lines
SYSTEM STABILITY STUDY CASE-Case 12:With Calpine (679 MW)
calpspa.sav + calpspa.dyd + calpspall.swt
RUN 10.0
[aisg
CC #x%¥k CALPINE: MORENO VALLEY SYSTEM IMPACT STUDY *x&dd*
CC  APPLY A 5 CYCLE 2-PHASE FAULT ON THE DEVERS 230 BUS

cc

¥B 0.0 "DEVERS " 230

CC  CLEAR FAULT

CFE 5.0 “DEVERS " 230

cc REMOVE DEVERS-MIRAGE 220KV LINE

cc REMOVE DEVERS-COACHELLE 230KV LINE

L 5.0 "DEVERS " 230. "MIRAGE " 230. "1 "
oL 5.0 "COACHELV" 230. "DEVERE " 230. "1 "



BENERAL N ) - - -
trTeiC | TERMINAL LUO_TGE_MAGH | caipeara. cae i
o T omeany | mon pec 11 1oz 2000 LEupslf iR rllesCalpspe. sav |
- T T T T T T T T |
113000 .
|
1 osce]_

2. 99051

0. 3200)
sowsol —
0. TRO0L
|
!
|
LRI _
0. sve0_ -
5700 1
o.5008] ! ] L L ! | | :
10. 01687 . Time, sec. +.0000
1 0. 5000 =] vhug 24001 AL&MTY G 1B.QO 1 1.2000;
0. 5000 + vhug 24095 MOHAVICL 22.00 1 1,2000
0.5000 *® vbug 24050 MTAVISTI 15,50 1 1.2000
{ 0. 5000 = vbus 24151 VALLEYSC 500, 0 1 1. 2000
; Q. 5000 x vbus 25663 CALPINE 50O, 00 1 12000,
L !
2004 LIGHT SPRING
G-LYLLE 3-Phase Faylt oo Devers 230-KV Bus
Contingency - Devers-Hirage & Devers-Loachells 230-KW Lines
SYSTEM STABILITY STULY CaASE - Case 12iHith Calpine (679 mMul
calpspa.sav + calpspa,dud + Calpspai2, sut
i GENERaC [ ., e i
| % trrmiC ! 30k aUs_veLTEE MaG Calpspal2.chf
mn.\ COMPAaNY | “on Dec '1 14103141 2000 Disupsi T2l les cal pspa. sav i
.. :
" T T T T 7 ; T 1
! !
121300
1
1. o60al -
By
0. 9200
8800 .
o. 7000 .
9. 7100] i
o.enu0]__ .
|
n.-:lw‘_ %
|
0.5000 1 { | | i L l
0. 01667 . Time, sec. 3§ D000
6. 5000 o vhus 2480 DEVERS 230,00 1 1.2000}
0.5000 + vhus 24056 ETIWANDA 230,00 1 1.2000]
0. 5000 * vhus 24806 MIRAGE 230,00 [ 1.2000
0.5000 * vhus 24093 HIRALOMA 230, 00 : 12000
0.5000 > vhus 24132 SANBRDND 230,00 t 1.2000
10,5000 L] vhus 24901 USTA 230, 0g ' . 2000

2004 L1GHT SPRING
S-CYCLE 3-Phase Fault on Devers 230-KV Bus

Contingency - Devers-Hirage 2 Devers-Loachella 230-KV Lines

S¥STEM STABILITY STUDY €4St - Case 12:Mith Calpine
calpspa.sav + calpspa.dyd + cajpspall. swt

679 MWl

]
BENERGL 1
X TEE_P .chi !
% corCTRIC SO0KV_F5 VOLTRE_MAE celpspal2.ch
oot CoMPaNT | Mom Bec 11 14;03137 2000 DiSupsLfl 2N e 1esical pspa. sav
1. T I T T T ‘
[IyE" —
] |
i I
LA . i
. F2004 —_
|
|
o.es00[, —
|
|
0.7800}.. |
i
o] ﬂ
]
|
0. 57001 ;
i f |
0. 5000 ¢ | ! | | ! L
G, 01667 . Time, sec. 11,0000
0. 5000 o vbus 15021 PALOURDE S00. 00 ! 1. 2000
0.5000 + vbus 1502t PALOVRIE 500, 00 1 142000
0. 5000 ® vhug 14931 PALOWADI 24,00 1 1.2000
9, 5000 a vbus 248041 DEVERS 500,00 1 1.2000]|
4. 5000 ® vhus 24086 LUGO 500. 06 t t. 2000 |
4. 5000 @ vbus 24032 MIRALOMA 500. 00 i (. 2000 |
200% LIGHT SPRING
S5-CYCLE 2-Phase Fault on Devers 230-Xv Bus
ContingenCy - Devers-Mirage ¢ Devers-Toachella 230-KV Lines
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5-LYCLE 3-Phase Fault on Devers 230-KU Jus
Contingency -
SYSTEM STABILITY STURY CASE - Case 12iWith Calpine
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Devers-mirage & Devers-Loachella 230-KY Lines
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S-CYCLE 3-Phase Fault on Devers 230-kV Bus
Contingency - Devers-Mirage ¢ Devers-Coachella 230-KV Lines
SYSTEM STARILITY STUDY [ASE - Case 12:Wjth Calplne (679 Mt
calpspiisav + Calpspa.dyé + CalpspalZ. sut
. - T 1
w{tﬁ%@ e | RELATIVE_AOTOR ANGLE calpspat?. chi
o000 @ COHMRPAaNY ‘ Mon Dec "% 14103145 2000 Divuesiil12vijes Caipspa. say ‘
- T T T N B g 7
1
is0.oof -
!
120,004 -

60, uun'_

i

el

B s .
ey e T
fﬂ_,ffww
40, ooof._ _
a0l =
|
i
-u20.06] _
150.00f_ -
!
-200. 00 | H 1 | 1 | ;
0. 01667 . Time, sec. 11,0000
-200. o ang 2129 S.ONOFRZ 22,00 200, 00
“200,0 + ang 24273 [OOMAE2 16,00 200. 00
J

2004 LIGHT SPRING

S-CYCLE 3-Prase Fault on Devers 230-kv Bus

Contingency - Devers-Mirage £ Devers-Coachella 230-KV Lines
SYSTEW STABILITY STUDY [ASE - Case 12iWith Calpime 1579 M4}
calpspa.sav + calpspa.dud + calpspal2, swt
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2004 LIGHT SPRING

5-CYCLE 2-Phase Fault on Devers 230-KY Hus

Contingency - Devers-Mirage § Devers-Coacheila 230-KV Lines
SYSTEM STABILITY STUDY CASE - Case 12:MWith Calpine {679 MY
calpspa. sav + calpspa.dyd + calpspal?2, swt

CASE 13

Calpspa.sav

calpspa.dyd

TITLE

2004 LIGHT SPRING

4-CY¥CLE 3-Phase Fault on LUGD E00-KV Lus

Cont ingency-Remove [wo Lugo-Mira Loma Lines Z&3

SYSTEM STABILITY STUDY CASE-Case 13:With Calpineis73 MW}
calpspa.sav -~ caipspa.dyd + calpspall.swt

RUN 0.0

cc

CC #taws TALDINE: MORENO VALLEY SYSTEM IMPACT STUDY »#&#a+
CC APPLY A ¢ CYCLE 3-PHASE FAULT ON THE LUGC 500 BUS

FE ¢.0 "LOGO " oS00

CC FLASH SERIES CAPACITORS IN: MOHAVE-LUGO

FC 4.0 "LUGC “ 500. "MOHAVE " 5¢0. "I "1
FC .0 "LOGO "500. "MOHAVE " 500, "1 0" 3
CC  FLASH SERIES CAPACITORS IN: FELDORADG-LUGO
FO 2.0 “ELDORADG" 3500. "LOGO " 500, "1

FC 0.0 "ELDORADOD* 500. "LUGO " 500, "1

CC CLEAR FAULT

CFB 4.0 “"LUGO "G00

CC  REMOVE TWO LUGO-MIRALOMA LINES 2&3

DL 4.0 "“"LUGO " 500 "MIRARLOMA"™ 500 "2 ™

DL 4.0 "LOGC " 500 "MIRALOMA™ 500 "3 *

CC  REINSERT CAPACITORS IN: MOHRVE-LUGO

RC 8.0 "LUGC " RDO. "MOHAVE " 500. "1 " 1
RC 8.0 "LUGO " 500. "MOHAVE " 300. "1 " 3
CC REINSERT CAPACITORS IN: ELDORRDO-LUGO

RC 8.0 "ELDORADO" EBQO0. "LUGO " 500, "1 " 1
RC 8.0 "ELDCRADO"™ 500. "LUGD "sgg. "o 3
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4-CYCLE 3-Phase Fault on LUGD S00-KV DBus
Contingency-Remove two Lugo-Mira Loma Lines 283
SYSTEM STABILITY STUDY CASES - Case 13:With Calpine (679 M)
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4-CYCLE 2-Phase Fault on LUGD 500-¥u Dus
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Calpspa.sav + talpspa.dyd + calpspald, swh

1679 Mdt



| e st RILATIVUE _S0TOR_ANGLE caipspald, che |
= c B
@ ComPany Mo Dec '’ 14IO4IT2 2000 [iwps 71120 leshcal pspa. sav i
6. 50
? T ™ T T T !
|
1w oal_ -
|
i :
1o -
03, 0L —_—
0. D00 b

mu.wi_

0. nﬂn',,

D, 000k

0, 000l

i
son el

vao. o0 -
160, 00— i
200, 09 | L ! 1 L ! |
0. 01667 \ Time, sec, 11, 000D
-200.0 =] ang 24129 5.0NOFR2 22,00 2 200. 60
-200.0 + ang 24273 LOO4AG2 19,00 1 200, 00

3 m[_/\ﬁ\,/ﬁ\_/ax/_\e// \___//—G\/\_:
RREPE: ] . —
L] —
- i
|
160,00 “
200, | i | | | | 1 .
0. 01667 . Time, sec. 1%.0000
-200, =) ang 2461 COITGI 1800 [ 200. on‘
-200.0 + ang 25654 CALPIET  1B.OO 1 200, 00
-200. 0 * ang 25855 CALPST 23,00 1 200. 00 |
j
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4-CYCLE 3-Phase Fault on LUSD 500-KY Bus
Contingency-Aemove tug Luga-Mira Loma Lines 283
SYSTEM STABILITY STUDY CASES - Case 13!WIth Calpine (679 MWI
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2004 LIGHT SPRING
4-CYCLE 3-Phase Fault an LUGD SO0-XY Bus
Contingency-Remove twa Lugo-Mira Loma Lines 243

SYSTEM STABILITY STUDY CASES - Case 13!With Calpine (679 M)
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SYSTEM STABILITY STUDY CASE-Case 14:Without Calpine(&73 M)
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GENERATOR OUTPUT AS A FUNCTION OF COLD LIQUID TEMPERATURE

234000 KVA - 3500 RPM — 18000 VOLTS - 0.85 PF

350 FLD VOLTS — 40 © COLD GAS — 30 PSIG H2
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COLD LIQUID TEMPERATURE — DEGREES G
CURVE NO. F117P13-78

GENERATOR OUTPUT — MEGAWATTS

Page 1

GENERATOR DUTPUT AS A FUNCTION OF COLD GAS TEMPERATURE
234000 KVA — 3600 RPM — 18000 VOLTS - 0.85 PR
350 FLD VOLTS - 40 G COLD GAS - 30 PSIG H2
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PER UNIT ARMATURE CURRENT

PERA UNIT ARMATURE CURRENT

ESTIMATED LINE TO NEUTRAL SHORT CIRCUIT DECREMENT CURVE
234000 KVA — 3600 APM — 18000 VOLTS - 0.85 PF
350 FL{ VOLTS - 40 C COLD GAS - 30 PSIG H2
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CYCLES AFTEA SHORAT CIRCUIT

Shart circuil decrement curves ars based upon field current
corrasponding to rated Ioad, vaitage, and power factor.
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CURVE NO. F317P194C
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ESTIMATED THREE PHASE SHORT CIRCUIT DECREMENT CURVE
234000 KYA — 3500 RPM — 18000 VOLTS - 0.85 PF
350 FLD VOLTS - 40 G COLD GAS - 30 PSIG H2
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Shart circuil decrement curves are based upon: flefd current
corresponding to rated load, voltage, and power factor.

CURVE NO. F317P19—4A

e

RS

PER UNIT ARMATURE CURRENT

PER UNIT KILOVOLT AMPERES

ESTIMATED LINE 7O LINE SHORT CIRCUIT DECREMENT CURVE
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Short circuit decrement curves are based upon field curtent
corresponding 1o rated load, voliage, and powsr facior.

ESTIMATED EXCITATION ¥ GURVES
234000 KVA - 3600 RPM — 18000 VOLTS - 0.85 PF
350 FLD VOLTS — 40 C COLD GAS - 30 PSIG H2
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ESTIMATED REACTIVE CAPABILITY CURVES
234000 KVA — 3600 RPM — 18000 VOLTS ~0.85 FF
350 FLO VOLTS — 40 C COLD GAS - 30 FSIG H2
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ANS| ROTOR SHORT-TIME THERMAL CAPACITY, 125QT

GAS TURBINE-GENERATOR COMBINED INERTIA CONSTANT. H
THREE PHASE ARMATURE WINDING CAPACITANCE
ARMATLIRE WINDING DC RESISTANGE {PER PHASE}

FIELD WINDING DC RESISTANCE
FIELD CURRENT AT RATEL kVA, ARM VOLTAGE. AND PF

100

4.85 KWy SEC/KVA
103 MICROFARADS
= 00017 OHMS(1000C)
= 0109 QHMS (125 C)
= 186168 AMPS

FIELD CURRENT AT RATED kVA AND ARM VOLTAGE, 0 PF LAGGING (FOR SYSTEMS

STUDY ONLY - NOT ALLOWABLE OPERATING POINT) =

GENERATOR RATING

TOTAL TEMPERATURES ARE GUARANTEED NOT TO EXCEED
160. DEG C BY EMBEDDED DETECTOR
110. DEG C BY RESISTANCE

STATOR COILS
FIELD CCILS

WYE CONNECTED

1892 AMPS

BASE LOAD 0 FT ALTITUDE - 40 DEG C 30 PSIG H2-
234000 KVA 0.85 PF - 158000 KW -
3500 RPM - 2POLE - 3 PHASE
60 HERTZ - 18000 A C, VOLTS - 7506 A.C. AMPS -

0.49 SGR -

INSULATION MATERIAL
ARMATURE - CLASS F
FIELD -CLASSF

DIELECTRIC TESTS - BETWEEN COIS AND SROUND, 60 HERTZ AC FOR 1 MIN

STATOR 37000 VOLTS RMS

ROTOR
ELECTRICAL DESIGN NUMBERS OF THE GENERATOR COMPONENTS

3500 VOLTS RMS

GENERATOR DESIGN CURVES

SAT AND IMPED F317P13 -1
REACTIVE CAF  F317P19 -2
EXCITATION V F317P18 -3

SHRT CIRG DEC F317P19-4A 4B.4C
LOSS F317P19 -6A 6B
TEMFPERATURE F317P18 -7A 7B

FRAME SIZE |
89.0-42 300 X 168.00 (CORE O - CORE iD X CORE LENGTH} MODEL 7FH2
P
GENERAL ELECTRIC COMPANY | SIZE | CAGE CUDE DWGND
¢ GE Power Generation SCHENECTADY. NY A IBIAN
)
AN
SUED SCALE ‘ SHEET 3

T

ESTIMATED SATURATION AND SYNCHRONOUS IMPEDANCE CURVES
234000 KVA - 3600 RPM — 18000 VOLTS - 0.85 PF
350 FLD VOLTS - 40 C COLD GAS - 30 FSiG H2
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B E / 1 PU arm volts = 18000
o3 E } 1PUarmamps = 7506
E_ A - Gas gap
3 B - No loat saluration
02 E C — Symehronous imped
© — Saturation at rated
AFNL = 577 Amps arm amps-—rated PF
(R AFSI= 1154 Amps E — Satyration at rated
E . AFFL= 1817 Amps / arm amps—0 PF (lag)
‘ ok eeiciin b 0 A TR N N PN IO |
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CUBRVE NO, F317P15-1
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JGIAXAK -
ESTIMATED GENERATOR ELECTRICAL DATA
This data is an estimate only, and is based on the generator lectrical design
Actua! manufactunng tolerances will cause some variation from hese vaiues.
Armature "WCLTS" and *AMPS" are rms values
MGED309 GENERATOR DESIGN NUMBER F317P19 DATE 08-JAN-99
ATB-2-234000 KVA, 3600 RPM, 18000 VOLTS, 0.85PF. 400 C H2
188800 KW 7506 AMPS, 0.40 SCR. 350 FLDVOLTS, OFTALT, WYE CONN
REACTANCE DATA - [FER UNIT} DIRECT AXIS, OUADRATURE AXIS
SATURATED SYNCHRONGUS XDV 2.140 v 2042
i UNSATURATED SYNCHRONOUS X 2.140 piiel} 2042
i SATURATED TRANSIENT XPIDV 0238
! UNSATURATED TRANSIENT XPDI 0322 XPIQ 0497
J SATURATED SUBTRANSIENT XPP/IDV 0.186 XPPIQV 0.161
UNSATURATED SUBTRANSIENT XPP/DI 0.228 XPPrl 0.220
‘ SATURATED NEGATIVE SEQUENCE X2y 0.159
| UNSATURATED NEGATIVE SEQUENCE Xi2i 0.217
. SATURATED ZERO SEQUENCE KXoV 0.107
! UNSATURATED ZERO SEQUENCE Xin 0140
i LEAKAGE REACTANCE, OVEREXCITED XAMOEX 0189
" LEAKACE REACTANCE, UNDEREXCITED XLMUEX 0.189
FIELD TIME COMSTANT DATA - {SEC AT 125C) DIRECT AX!S QUADRATURE AXIS
OPEN CIRCUIT TR0 4,787 P/QO 0.409
THREE PHASE SHORT CIRCUIT TRANSIENT  TP/D3 0.530 TPIQ 0.409
LINE TO LINE SHORT CIRCUIT TRANSIENT TP/D2 0.822
LINE TO NEUTRAL SHORT CIRCUIT TRANS'NT TR/D1 0.998
SHORT CIRCUIT SUBTRANSIENT TPPID 0023 TPPIQ 0.023
OPEN CIRCUIT SUBTRANSIENT TPP/IDO 9033 TPRIQQ a.071
ARMATURE DC COMPONENT TIME CONSTANT DATA - (SEC AT 100C}
THREE PHASE SHORT CIRCUIT TIAZ 0.348
LINE TCQ LINE SHORT CIRCUIT TIAZ 0.348
LINE TO NEUTRAL SHORT CIRCUIT , T Q311
ARMATURE WINDING SEQUENCE RESISTANCE DATA - (PER UNIT’
POSITWE Rf1 0.004
NEGATIVE Ri2 0.014
ZERC RO 0.007
Reactance, Resistance and Time Constant data may be interpreted per |IEEE 115, section Vii.
R&P-12
OTHER DATA
GENERAL ELECTRIC COMPANY | SIZE | CAGE CODE DWGKO
GE Power Generation SCHENECTADY, WY A IBIANAXX
LRART
JEED SCALE | | SHEET
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genbci] .pref. This signal is interpreted as being esither che

governor speed/load reference and has a value batween 1.0 pu at no-load
tae {1 + droop) pu at full-load {a bias 15 added to the reference to
account for fidle when rvalve is non-zaral.

¢) The goverpor droop should be set by either using valve feedback, rvalve, or
electrical power fesdback, rpelec, as appropriate.

di  The parameter tlim can be used to represent variacions of pperating cendicion,
ambient remparature and turbina cendition. Tlim is the per unit power output
achieved with the turbine £ c at its cantinuous wvalue.
This value may be less than unicy if the aphienc air temperacure is above IS0
or if the compressor blades have not been cleaned for some uime.

e} The deadband parameters cdha and eps describe che input deadband that can
be applied in some governors to deliberately zeduce sensitiviey to normal
variations of syscem frequency. They should ba left as zerc in normal aituations.

£) The deadband parameter dbb describes mechanical baeklash in cthe fusl valve
actuator. This deadband may be caken as zers fof gas fired and liquid fusled
engines whose centrols are in good condition. A fuel contral system in poor
condition could have a deadband cofresponding te a valye of dbb as large as 0.005.

g} The pa afmin r £ the mipimm airflow throuch the compressox/curbine
At the point when the IGVs are at their minimum angular pesition. Thus. this parax
. can not be zerc and is typically 0.8 par unit.

h) To gimulate a simple cycle gas turbine the IGVs should be wide open. ’g‘o acl:!.iev.e_
this set climgv aqual to 2 small value, for exampla 0.1. The gains kpigv and kiigv
ougE ba non Zero.

1} The paramscers ropen and rclose specify the opening and cleaing rates of the
i fuel valve.

j} The parameter rrmax is a + or - rate limit on tha governor speedslcad reference.

T ST
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Hodel Name: Fasp

General Dascription:

Description: Genaric Cas Turbine Model
This mcdel is a represencarien of a generic gas turbine contzol system. Prerequisites: Generacar codel ahead of this model
The main speed governor. the temperaturs limir controller and the acceleration in the dynamic model table
limit contreoller represent principal elemencs of most turbine controllers.
- . Inpues: Shaft speed
The first parameter in the parameter list may be used by che user w0 Turbine load reference
choose default data. That is,
Quecpur Channels:
daca = D than the user musct enter appropriate data
data = 1 simple-cycle, single-shaft zurbine Racord
data = 2 cgmhi.ned—cyc!.e. single-shaft turbine Lavel Hame Daserigticn
data = 3 simple-cycla, muziti-shaft turbine
darta = 4 combined-cycla, multi-shaft curbine 1 PR Turbine power. HMN
1 gv Fuel valwe opening,
Daefault Data Set K wf Fuel flow, :: o
. ) 3 fsr Fusl command,
Parameter simpla-cyela combined-cycle displa-cycle combined-cycle 9 farg Fual gumnd Ev::ln gaveracr, pu
gingle-shaft single-shaft N multi-shafc muiti-shafz El fsTr Fuel d from concroller, pu
i 9 £ ¢ i .
valve a.6000 00000 0.0000 5.0000 : w:ra :;x:l‘;m from acceleration contzeller, pu
rpelec 0.0400° ¢.0400 0.0400 0.0400
tpelec 5.0000 5.0000 5.0000 5.0q0d Invecation: i : =
ppele: 1-g800 3.onle 1 5000 1 5000 . o gasp [<n=] {<name> <kv=} <id> : [mweapa<value=]|
Enturh Q.0000 0.noog 2.5000 2.5000 Paramat
tdcurb 0.3000 0.3000 3.0000 ERLLLL =
ta a.2¢00 0.2000 0.2a00 0.2c00 fpei
ropan 1,000 1 0000 1.9000 1.0090 (o Name fescripcion
zelose -299.0000 -899.000¢ ~899.000C -395.0000 —F  daca Choode default data
gldl? Q-lgou 0-138‘: g'iggg g;‘_:gg —xﬂ;—walve Governor Permanent drocp, valve positicn feedback. pu
srmin 0.1300 0.1540 - - rpalec Governor Permanent drocp. elegcrical power feedback, pu
vb 1.0000 1.0000 1-0000 1.0o00 ——tpelec Electrical Power time sew
th 1.0000 1.0000 1.0000 1.0000 —  krucd Turbine gain, pu ’
kpgev 10.0000 16.0000 10.0008 10.0000 toturb Turhina numerator time conatans, sec
kigov 2.0000 2.0000 ¢.000a 2.0000 tdrurb  Turbine GeASminAtor time comsTant, sec
tiim 1.0000 1.0000 1.0000 1.gooo ta Fuul valve time conscant, sec ‘
tnshld 1.0000 1.0000 1.0000 1.9900 T rapan Maxizum valve opening rate, sec
tdshld 4.0000 4.0000 4.0000 4.0000 ——=—z:close HMaximum valve cgnsmg rate, sec
ttemp REEECA L5008 1iioee 13000 ) ———tidle Full-speed’no-load fuel flow, pu
:EE 1'0003 10600 10000 1.0000 ——fsrmin Minimum allowable vaive cpenipg, pu
) - . - 0100 —_vb Valve cperning ar valve braakpoint. pu
aclim o.0l0n 9.0100 ¢.0i00 .04 [3-3 Fuel flow at valwve breakpoint, pu
cace 0.z000 0.2000 ©.2000 8.2000 Kpgow Governor preportional gain,
kpace 5.0000 5.0000 5.0000 5-2000 kigow Governor 2:3 al tinq ’
kiace 10.0000 10.0000 10.0900 10.0000 tlim Load at muz: l:mp-g rarure limiz, pu
kpiaw 5.6900 $.0000 5.c000 5.0a0e ———tnshid  Radiation shmild ime co sec
Kiigv 1.2500 1.2500 i-2500 12500 “———tdshld  Radiacion sheild denomi cime sac
by 37000 313500 51600 4.2000 ————tramp  Temperature tranaducer fimm conatant, deg
i 0s0ca 0.8000 0.8000 0. 5000 ket D limic centraller preportional gaiz.
e e §-caas n.gggézs g.gggéﬁ :’éi"m M:eleratiunlﬁ:cﬁr:;t:lzzzm!l gais.
o. . R i .
?: gigggg g'gggg 0.0000 £.0000 . Accalermation deeecter time congtant, sec i
lep:h Q.DGDO bR T 0.0000 $.0000 kpace Acceleration limit contreller propercional gain.
) . kiacc Accelsration limit controller integral gain.
e kpigv IGV controller proportiotal gain.
kiigw IV centroiler integral gain.
Notes: —_—tigv IGV actuator tima constanc, sec
B ~climgv IGV temperafure Limit. pu
i . e - £min Minimum air flow ag minimum IGV posiciom. pu
a) Per unit parameters aze on base of turbine MW capahilicty. £ no ) a i
value is entered for "mwcap-. the generator MVA basa is used. ;hma mlnpumc de::;:ngfp:h:mmtng :359:1 reference, pu/sec
. Les ut . o
31 The speed/load reference sercing of the conzTol is specified by — =5 Talve Scveator Dackiach pavamerer. g -
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EXCITER MODEL
Lrrd-Ll
L1
) + 2
sT'"do rd-L]l

d)

a)

£y

Mode] Name: exsacih <
Description: IEEE typa ST4k excitacion system
Preraquisicesa: Senerator medal ahead of this model in
dynamic modals table
Inpuca: Campounded gqenerator tetminal voltage.

geneyatar fisld current. ganerator spaed

Qutput Channels:

Record
Lavel Hame Descripticn
1 if Gensrator fisld current, p.u.
Invacacion: axatib [<n>] [<nama> <kvs) <id> :
Parameters:

EPCL

Nage variable Lescriprion

Y22
B hip  KiT kir
Ta

Tr cr
Xpr kpr

Filter time conatant, sec
Proportional Gain, p.u.
Integral Gain. p-u.

0.0 ta Tima constant, sec
1 Vrmax WA Maximum control alemant output, pu
-8 Vrmin vomin Minimom control slemeant output, pu
i Ky pm Prop. Gain of field vsltage regulator, p.u.
Rim kim Integral Gain of fiald voltage regulacez, p.u.
Vngeax vEmAY Maximum fisld voltage regulator ocutput, pu
-0, Vmmin wvamin Minimm field voltage regulator Qutput., pu
[5] Rg kg Excitation limiter gaia. pu

5085 Kp kp Potential scurca gain, pu
Angp angp Fhase angie of petential souzce, dagrees

—G—RL ki Current sourcs gain, pu

oas ke ke * Exciter regulatien factor. pu

_OLXI xi Main genaratsr leakage reactanse. pu

.5 Vewax  vomay Maximim excitation vealtage

Notes:

al This model represants the GE EX2000 bus fed potential source, statie
compound apd Senecrex-PPS eor -GCPS, and SILCOmatic S5 excitation syscems,
with proparticnal plus integral (PI) veltage centroller.

CH Ihe inner loop field voltage regulater (Rpm. Kim and Kg} are used for
modeling of a compound pewer aource static exsirer. Aby of these values
can be zers. Te hypasa the innar locp field voltage ragqulator, sat
Epm = 1.0, and Kim and Kg tp zaro.

<) Setting Ta or Tr ta rerc will Bypass the time constants.

Vs T
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EXCITER MODEL
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Sel.J and Sel.2 are defineq in Figure 3.10.2, and must be non- zero.

{Ra+jL'd} overwrites the load flow machine characteristic impedance
when the INIT, RDYD, or RIWS command is sexecuted.

Ra, Rcomp, Xcomp mUst ba either all present or all absent in the data
racord read by ROYP. If absent, Ra i{s 52t Lo the resistance part of
the machipe characteristic impedance from the load flow data table
and rcomp, XEomp are set o zero.

~T
[
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Model Name:

TascTiptlon:

Prerequisites:

Inpurs:

Qutput Channels:

Fenrsu

Solid rotor ganerator represented by equal
mutual inductance rstar modeling

Saneratcr present in load flow warking case

Necwork moundary variables,
and Turbine Fower

Field Voltage,

Record
Lave] MNama DescTiption
5 apd Shaft speed, pu
1 ang Roter angls, degroes
1 o Terminal veltage, pu
4 =1 Elagttical powar, MW
& ag Reactive power. MVAR
2 efd Field voltage, pu
3 it Terminal current, py
Invocation: genrou [<n>] (<nama» <kv>} <id> :
Paramecers:
EPCL
Natre Variable Description
] T-gi T'do tpda Deaxis tranaient rotor time constant
0.03% T'do cppde p-axis subtransient rotor tima congtant
a.40% T'go cpge Q-axis transient rotor time constant
o.0%  Tvgo _ tppgeo Q-axis subfransient roter rime sonatant
485 K W/"Ulaluu h Inertia conscant, sec
2] a Damping fasztaer, pu
2.440 1d 1d D-axis synshrenous rceaccance
2.042 Lg iq Q-axis synchronous rwactance
0.23R L'd ' lpd D-axis transient reactanca
0,4%% L'q Ipq Q-axis transisnt reactanee
Dl L°d lppd D-axis subtransient reaccance
n.i%> Ll 1l Stator leakage Ieactanca, pu
Sel.0 %1 Saturation factor ac 1 pu flux
Sel.2 212 Saruration facetor =t 1.2 pu Elux
0.00% Ra ra Statar resistance, pu
Recmmp roomp Compounding resistance voltage control, pu
Xeamp xcomp Compounding reacranca woltage contzol, pu
Notas: =
a) All roter time constants must ha non-zerc.
-11 ALl reactapces must ba specified. L*q ia taken te be egual to L-d.
el D has the dimensions delta P/deltz speed.
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GENERATOR MODEL

WESTINGHOUSE ELECTRIC CORPORATION
GENERATOR CAPABILITY (MW vs COLD GAS)
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CALCULATED DECREMENT CURVES
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EXHIBIT A (CONTINUED)

TABLE2

TRANSFORMER DATA

Y
-t

Compustioy TUREiwE

UNIT
NUMBER OF TRANSFORMERS ~ PHASE __ 2 HERTZ_ &0
RATED KVA H Winding X Winding Y Winding
Connection
(Delta, Wye Gnd) Wea Gun _Dgan 0
55* ¢ Rise
§5° C Rise 234 224
RATED VOLTAGE soo &t AR M
arL \5me e \Be Ky

=
AVAILABLE TAPS alrzwsh,

(Mark Tap Settings)

TYPE COOLING OA ____ OA/FAR ___ OA/FA/FA _X _ OA/FOA ___
FOA ____ W ___ OTHER ___ Specify
IMPEDANCE ’ H-X H-Y *=-
Percent \0‘70
MVA Base 4o .
Tested Taps M
WINDIRG RESISTANCE H X b4
Ohms 004 3o -
CURRENT TRANSFORMER RATIOS
H 085 pmp X lppa0i¥ SRy N
PERCENT EXCITING CURRENT 100% Voltage 110%

Supply copy of nameplate and manufactTurer's test report when

received.

Generator Stability Data Page 1 of L 1

Generator Technical Data
Custoroer: Calpine Unit: Delia Energy

Unit Ratings .

MYA 1980 PF [ 0o PSIG 50.0 SCR 0.53
KV 210 H [ 600 RPM 3600
Stability Data
|[Generztar Field Data Valts JlAmperes]
A1 Rated Load [540.90] 241526]
[At Rated Voltage - Air Gap Lind EE
Field Resistance at 75° C {Ohms) 0.2102 || Exciter Rated Volts 57500
Generator and Exciter WRZ (Ibfx1¢) 160000.0 {| Exciter Rated Power (kW) 15200
Generator and Exciter H Constant (kW-sec/XVA) (Doss .75 || Saturation at 1.0 pu terminal || (..o
not include Turbine) 2 vostage :
Generator Saturation Curve SATCRV Saturation at 1.2 pu tefminal 72013
B voltage
R and Time C
X (%) || 209.80 o fastrl Yo Jzsoll % |[200 R, (%) |i 3.90 T, (sec) 0.326
(%) (%} {%)
Ky (%) (120093 | X" (%) (5258 f X7 (%) [[25.75 ) X (%) [[32.84 | R (%) || 019 || T7,0ec) 0,043
X4 Xy T c,
20 23.89 (%) 12379 | R(%) ]| 027 @ flooss w 0.190
(%) %) e ot (sec) (uFiphase)
X gi%d |l 33.08 || X%l 2596 | X 4% [|11.68 {]:/") 034 || T q(sech|l 0.72 T olsee) || 6.ass
A
{Trems with subscript v are at rated voitage (saturated) and subscript | are Gt rated current {wrsattrated))

HGenerarar Application Engineer.

l[pate: i

5T

G/2R/00

nte:HChupsiEl L mbscest.

S CTIRRATUSITERADIY. 07w 108 Manaratar Stxhi-litv Data 02-17-00.htm

ssnuupst] LnULe astam

£} TIf the total mechanical power of tha gas turbines commected to a boiler falls
to 0 py, then it is assumed rhat the respective gas turbines have ctripped.
Consequently. the steam £low out of the corresponding boiler is shut off, co
simulate the action of a stop valva.

4) 7The paramecer stfrac defines the fraction of the steam turbine nameplate rating
as a fracrion of the total sum 6f the nameplate ratipgs of the gas turbines.

SpATH 5 10,0112

- (e
LEL SR PP IR S P

=T
GOVERNOR MODEL
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SLeam-generator boilers and the steam turbine inm a mule
Elan:. The cas turbines are conpected to this model by the paramecers gzl. gt2, gl as
fhese parameters define the externmal bus numbers of the tespective gas l:u.:bine,'s. Nnte-
mhe;ent Lo this modal is the assumpticn that all of the gas turbineg in the plant ’
are identical, Furthermoras, more than one gas turbifte may be connected to each of the
four buses specified by the parameters gzl rhrough gt4, ’

i-shafr combinad-cycle power

The model of the boilers is relatively simple and is similar to that the

cebtl and stagl models. Zach boiler is assumed to he identic, 1 ame {
; 3 - B L al with irs pa:
in the abave ligr, s mers

?hz following defaulc daza may be chosen by rhe user by clicking on the ‘def’ buccon
in the model paramecar window.

Default Data Set

Parapater Dafault Data
stfrac 0.5000
kpp 1¢.000
kip 1.0000
vmax 1.0000
W 2.0000
rd 1¢.000
kg 0.0500
tpv 0.2000
chv 0.5000
¥a 0.1000
x1 0.0000
¥l 0.1000
x2 0.5000
y2 0.5500
po 0.4000
hl 0.2000
Pl 0.4000
ha 0.8000
e 1.g000

Hotes:

.
al Per uné.l: parametersz are on base of turbine MW capability. If no
value is entered for "mwcap", the generator MVA base is used.

bi The steam turbine is essentially under pressure control by the
PI controller defined by the gains kpp and kip.

<} The pressure reference for the throttle pressurs of the steam rurbine
is schedualed according to the picewise linear functicn define by
p0, hl. pl, &2 and p2. Mote the waluas of hl and h2 can not be squal, and
neither paramster should be sat to 1.0,

4) The picewize linear function defined by yO—, xl. ¥2. x2 and y2 characterizes
the variation in heat available for steam production as a functicn of
gas turbine power output.

e} During initialization the medel will automatically calculate if supplementary
firing is required to provide the damanded steam turbipe powar given
che specified gas turbine power outpucs. Similarly. if the specified steam
turbine power is smaller than the cotal heac avaliable for steam generation,
rhe bipass valve is spened to allow the excess steam Co escape. The calculared
value for supplimentary fizing zt each boiler remains a constant cthroughout
simulatiens. The position of the bipass valve is not controlled, howaver. it may
be changed by the user at any point during a4 simulation by changing the paramarer

by 6_:.

GE PSLF Program Manual cest - 2 GOVERNOR MODEL
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EXCITER MODEL

[CERUR ER PRI

B
Medel Mame: cest
Descripticon: Multi-Shaft Combined Cycle Plant Turbine Model
Prerequisices: Generator model ahead of this model
in che dynamic model cable
Inputs: Shaft speed
Turbine load reference
Output Charmels:
Record
Level Name Descriprion
1 o Turbine power. MW
1 ™ Throttle control valve opeming, pu
9 Pl Drum pressure for boiler coe. pu
El P2 Drum prassurs for boiler two, pu
9 P3 Drum pressure for boiler three, pu
9 P4 Drum pressure for beiler four, pu
El Ph Steam headar prassure., pu
B Pt Throetla pressure,.pu
S aql Steam flow out of heiler one, MW
¥ qz Steam flow out of boilar twe, MW
- . Ed q3 Steam flow out of Soiler three. pu
] q4 Staan flow sue of boiler four, pu
h: 4 qt Throctle atsam flow, pu
3 qb Bipass steam flow, pu
Invacation: gazp [<n>] (<name> <kv>} <id> : {mWcap=<values)
Parameters
-Name Descriprion
—gz—gr.l External bus number of first gas turbine.
ge2 Es i bus o d gas turkbine,
g3 Extermal bus tumber of third gag turbine.
gtd External bus nuzber of fourth gas turbina,
by Bipass valve opeming. pu .
2iEawTstfrac Per unit staam rcurbine gutput for 1.0 pu GT cutput. pu
\ kpp Pressure centroller proportional gain, pu
—kip Presgyure gentroller integzal gain. pu
—tvmax Maximim ourput of praffice oacrollar, pu
P PR Beiler stemm ion time sec
et Boiler drum time conscant, sec
Superheater preasure drop factor. pu/pu
TPV Threttls valve time constant. Sec
Heat available for steam generation when GT mumning at full-speed nn-
x1 Steam turbine characreristic break point. pu .
D Steam turbine characteristic kresk point, pu
—T =2 Steam turbine characTeristic break peimec, pu
— ¥2 Steam turbine characteristic break point. pu
. pl Pressure reference at noload. pus
hi Pressure referepce characteristic break peinc, pu
pl fressure referente characterigtis break point. pu
h2 Pressure refarsnce charactaristic break point, pu
4 P2 Pressure referwnce characteriscic break point, pu
Genweral Description: §-T
This model is a representation af che comnrrols associated with the heat-recover
GE PSLF Program Manual cest - 1 GOVERNOR MODEL

Madel Hame: exatl

Des=criptisns: IEEE type STl excitation system

Prevaquigites: Ganerscor model ahead of this medel in

dynatic modals table

Tnputs: Compoundad gansrator tarminal voltags,

genarator field current, generater sSpasd

Qubput Channala:

Record
Lavel Hame Descriptien
i if Gensrater fisld currenc, pu
Invecatian: axatl [<a»] [<namex <kv>} <id» @
Parampstercs:
EPCL
Name Variable Descripcian
L 0T ex Filtar time copacant, sae
V3o Vimax  vimaw Maximum arror. pu
Vimin  wvimin Minimm error,
- \.30 . PU
| Tc te Lead time constant, sec
B Th =h Lag time conscant, sec
260 Xa ka Gain
0L A Ta Time constant, ses
5. 531 VERAX  vrmax Maxiomum controllisr cutput
5,394 Vrain  vimia Minisum centrolier sutput
1 Ea ke Excitation systam regulatisn factor, pu

- KE e Rate feadback gain

5 It tt Rate feadback time constant. sac

Notes:

»

a) This model can be used to represent a sonrrolled-rectifier exsitation
SYsStem wicas a.¢. power scucce i A fimpla powsr transformer fed from
tha generator terminals. The veltage regulation of the exciration
tracgformer and rectifier are appraoximated by the parameter Ec.

GZ PSLF Program danual exstl -1 (9
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Model lMame:

Sescription:

Prerequisites:

inpues.

Surput Channels:

genrouw - 3 6-T

GENERATOR MODEL

GEArOU A

Sslid rocor ganerator represenced Sy equal
mikyal indwetance rotor medeling

Ganeracer preszent in lead flow working case

Natwerk boundary variahles, Field Valtage,
and Turkine Power

Record
Level Hama Deacription
s apd Shaft spesd, pu
1 ang Rotor angla, dsgrees
1 vt Tertinal voitage. pu
4 = Slectrical power, MW
s ag fmactive powar, MVAR
2 efd Fiald voltage. pu
El it Terminal curzent, pu
Invoration: genrou f[<n>] («<hame> <Xvx) <id= :
Paramacers:
EPCL
Name Variable Descripcion
tpde D-axis transisnt retor time constant
tppda P-axis subtransient rotor time constant
tpgo Q-axis trapsient rotor time constant
tppgo Q-axis 3ubtransient rotor time constant
h Inercia constant, sec
d Damping factar, pu
1ld D-axis synchronous reactancs
iq Q-axis synchreneus Teacrtance
T lpd D-axis transient reactancs
lpa Qeaxis Cransient reactance
ippd D-axis subtranaient reactance
il Seator leaakage reactanss, pu
L GOGE Sal.0 51 Saturation factor at 1 pu flux
VFRCS Sal.2 12 saturacion facteor at 1.2 pu flux
Ra ra Stator resistance, pu
Rccmp reomp Cempounding resistance voltage soatzol, pu
Xcomp | Xecmp ¢ompoundiny reagrance voltage cohtrol, pu
Notas: -
4a) All rotor time CONSCAMCS Must De pon-Ierc.
o) All reaccancea st be specified. L*g is taken to be equal to LTd.
-] 5 has the dimensions delta P/deita speed.

1]
Gl

?SLF Program Manual

=T

genrcu - I -
GENERATOR MODEL

Y Sel.d and Sel.2 are defined :n Figure 3.10.2,

and must ba neon- zera.

e} {Ra+jL"d) overwrites the lcad flow machine character:stic impedance
when the INIT, RDYD, or RUWS command is executed,

resord read by ROYD.

£ %a, Roomp, Hcomp must be aither all present or all zbsent in the data
If absernt, Ra 13 set o the resistance part of

the machine characteristic impedance from the load {law data table
and rcomp, Xcomp 4Are Sat TO Zarc.

GE PSLF Program Manual

genrou - 2

EXHIBIT A (CONTINUED)

TABLE 2

TRANSFORMER DATA

UNIT _ ST LUREE

5=

GENERATOR MODEL

=

HUMBER OF TRANSFORMERS
RATED KVA

Connection

(Delta, Hye Gnd)

55° C Rise
65" C Rise
RATED VOLTAGE
BIL
AVAILABLE TAPS
- (Mark Tap Settings)

TYPE COCLING (a2

FOA .. . W ____
IMPEDANCE

Percent

MVA Base

Tested Taps
WINDING RESISTANCE

Ohms

CTEER ... Specify

\ PEASE .7 HERTZ_ (29
H Winding X Winding 1 Winding
wie Gub Lauta

400 Muh

Hop v 23 wv

S5 Yy 150 K
AN
4 (ta'nhy

OR/ER ___.. OA/FA/ER X __ OA/FOR

H-X H-Y

wotfe

A=Y

240

4(= z\fz"?o‘,a

B X
LCCA vy

CURRENT TRRNSFORMER RATIOS

H 0D 5 HR

x 20005 5R ¢

N

PERCENT EXCITING CURRENT 100% Velrage

110%

Supply copy of nameplate and manufacturer‘s test repert when

received.



M

[
z —_
£
o =
E3 2
o £
El T -
5 - 1
g2l z| o : il
z35 EY - 2o
H
Q — i ;;:
[ 22
fc s
28 & o x 5 it
o i B ¥ -3
%] 3 g = -
wu 5 <
.~ , 1, i
o Zlwn [ H §§ua
a = £ & g8y
o o = £ NS 5EEE .,
Z £ s - ERA { -
= 2| W1 : 2 o g
=] 3 [} =L BgE
g | gt i ool il : =
£ ] . 4
w 3 i x
o SiE] T
S !5 BRI ;——;ﬂ—oﬂu. .
H E| 2 Nona
N H s Ic 208
PPI—— i E§
= N 8% Ste
o [E(F®
- -
%
< _ E ER -
= H £
TR AR T 5.
T8 | E @& I i
=3 E ] P A< o Shs
b= w = =
u = 5 { % 5 L% s g3E
- 5 =) B
S |2 |55 2 §Em
o {279 5 (S
' ol 3
= 2 ! 2 %{gg
= < i l—— Y She
Q el o . N
= 5 2] & 5 % B:
= 57| & x
/2] ;lg :\'E .
2 Z| & £ X ;
—_ = @ o &
= O < P Rz
< £ —~z @ LR
o Szl w @ 25
uw EHed s AR =
= o &
3 E3 M
w _ & ;_‘g_ﬂ_o_m". -
I = —og
o z ol 5 55 55e
g ™ g 8E
el : a !
[ H
E E; & - -—géé
=3 3 H =
g |ES : s:53f
E 2 E F zE5is
- 5 2 2fs5kk
= -
R ] i w
= 3 < e
<3 2l g
= e: | =

'
CALPINE WESTERN LECAON BHILE

AT KO LERTER EARKWAT
<urte 200
PLEAYANTON. GALIFORNMA BiSHS +
September 29, 2000 600,z

FESLMHIZA P,

Mr. Lawren Minor

Program Manager/Contracts

Southern California Edison

2244 Walnut Grove Avenue APPENDIX C
Room 460, GO1

Rosemead, CA 91770

Subject:  Revised Data for Moreno Valley Interconnection Request STABILITY MACHINE MODELS &
Deer M, Minos: COPIES OF RELEVANT DOCUMENTS
PROVIDED BY CUSTOMER

Please find enclosed revised technical data relating te Calpine’s proposed interconnection to
the Southern California Edison sysiem. As we discussed earlier this week with Mr. Jamal
Jafari, the data transmitted to you on August 29, 2000 reflected the use of Siemens
Westinghsouse combustion turbines. This new data reflects the use of General Electric
combustion turbines. The steam turbine remains the szme aithough the output has been
reduced slightly to match the use of the General Electrical combustion turbines. [ apologize
for any inconvenience that this switch may have caused. I you or Jamal require any
additiopal information or have any questions, plesse contact either hm Mclucas at
(525) 600-2313 or myself at (925) 600-2011_
.

Sincerely,

CALPINE CORPORATION

Greg Lamberg
Director, Business Development

ce:  Jhim MeLucas/Calpine
Alan Roth/Calpine
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€. 5000 & vhus 4401 VSTA 230. 00 1 1, 2000 0. 5000 x vbus 24086 LUGO 500, 00 1 1.2000 |
0. 5000 o vhus 24092 MIRALOMA 500. 00 1 £4.2000 |
2004 LIGHT SPRING
5-CYCLE 3-Phase Fault on SONGS 230 Bus 2004 LIGHT SPRING
Contingercy-Remove Both SOMGS-UMits 283 5-CYCLE 3-Phase Fault on SONGS 230 Bus
SYSTEM STABILITY STUDY EASES - Case 14iMith Calpine {679 MW} Congingency-Remove BOLh SONBS-Units 2£3
calpspa.sav +« calpspa.dud + Galpspaty, swe SYSTEM STABILITY STUDY CASES - Case 14Iuwith Cajeine {6879 MU}
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